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Pilots 


in 


the 


THE GLENN L. MARTIN COMPANY 


H ere i* Ibe cent« of control of an 8IW H. P. Glenn L. Marlin Airplane. 

This cockpit is roomy enough to provide comfortable quarters for two good sized 
men clad in heavy fur-lined flying suits. 

There is ample space for the use of maps and charts, and the whole installation is 
^»ecifically design^ to give the pilot direct and easy mampulation of all engine and 
fligh t cwitrols regardless of his heavy fur-lined gloves. It s as complete as the kitchen 
of a dining-car - as free of action as the control of an automobile. 

AU instruments and controls are plainly labelled, those to which constant reference 
is made are self luminous and all controls are lettered to show at a glance whether they 
are “on” or “off.” “open” or “closed." 

Because this cockpit is at once, wheel house; chart room, engine room, and 
because upon its completeness depends the safety of navigation in four pensions, there 
is nothing in ocean liner, railway engine; or automobile to compare wiA it. It represenU 
the last word in scientific control, and is; in its completeness, characteristic of the thorough- 
ness and integrity which mark the entire structure of a Glenn L. Martin plane. 
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Air Legislation that Failed 

I T is to b« greatly regretted that praatically all the legUls- 
tioD adecting the govemnent'a air activitieG failed to 
pass the last Congrees. Both the Amy and Navy Bills 
were loft unenacted so that they cannot bo passed before 
April or May. Permission was withheld again for the United 
SUtea to participate in the work of the International Aircraft 
Standarda Commission. Senator New’s bill for the creation 

The Bnrean of Aviation for the navy slumbered peaccfnlly in 
committee. Even the bill of Congressman Hicks to commission 
■ A. C. Bead, J. H. Towers as Commanders, and P. H. L. Bol- 
linger as Lieutenant Commander permanently did not come fu 
anything. It is to be hoped that with a unified Administration 
siirmft legisIaUon will fare better in the future. 
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Congres must see to it that the frameworic — the 4adn^^is 
always ready; and that it contains all the elements rAc^Bry 
to an air force, save those lower grades who may Iw kept 
well trained with less time and effort, and may therefore be 
called in freon the reserve. 


Limits of Thermal Efficiency c 

A RECENT series of tests by H. R. lUeardo indimtoar^t 
taking into aeeonnt losses dne to change in speoifie ImU 

observed resnlte for the efficiency of an internal combnaaon 
engine are n^llgibly different from the ideal lotnlta 
posmble. The scope for improvement in the efficiency of an 
internal combusUon engine wonld seem very narrow. Biairdo 


The Air Forise Personnel Problem 


N OW that the Air Service has been recognised a 
batant arm and the Navy seems about to es 
eeparate bureau of aviation, the problem 
personnel deserves imraedUte conmderation. In the 



of air 
!vent of 


war, the first line of defense, is the air. There can be, then 
ao delay in mobilization. We cannot count on allies bolding 
the line, while we begin to prepare. The air force must be 
ready to move ont without delay ; nor can this be done, unless 
the personnel be adeeinate in nnmbers and efficiency on “D” 
day. One vital factor most be taken into account in the 
consideration of this problem: the United States is tradition- 
alJy unwilling to maintain, as a part of the permanent peace 
(stniilishment, the requisite force. Whether such a pormauent 
force is desirable, is a pnrely academic question. The problem 
can be solved then, in but one way: we must train and main- 
tain an mIeiitiBte reserre, unless we wish to see our country 
overwhelmed from the air in the next war. This cannot be 
doui' unless a nncinta for the reserve squadrons be kept always 
on duty : they must, in short, belong to the regnlar army. 
Moreover tho training of reserve air officers cannot be dons 
in the somewhat desultory way the army prescribes for the 
training of reserve officers of other arms: the price in blood 
would come too high. They mnst be sent through the army 
schools — a course of 7 months — then periodically receive re- 
fresher training with their squadron nndens, if they are to 
become and remain efficient. 

This, however, would merely fill the need for the lower 
gredes. Aa time goes on, the number of planes cooperating 
in batUe rises higher and higher. It takee no seer to predict 
that the next war will see masses of planes directed from the 
“lin:;-plane" of the air admirah The standard of training 
of OUT field and general offi cer s mnst preserve the quickness 
of judgment and physical flCneas ao (wacntiil in air fighting. 
Tliia, however, is largely the work of the regnlar army and 
navy. All of a man's time is too Uttie to give to it. 


hoped, however. By the use of dopee, such as benzol, toluene 
and aicobol, eompreesion ratio could be safely carried wiUiont 
ride of detonation to much hi^er value than at present used. 
Addition of exbanst gas to the charge might effect a siniilar 
purpose. 

Another line of attoek would be stratification to ensure 
complete combustion. Ricardo suggests that the two portions 
of charge might be allowed to mix only after ignition. S'rat- 
ification should open up the possibility of obtaining higha' 
officiencies by more complete combustion and should reduce 
the temperature of the cycle. Some possibilities are also 
outlined in working with a short oompreesion and long ex- 
pansion stroke. These and other suggestive ideas are well 
worth studying in the original paper read before the Royal 
Aeronautical Society. 


Aerial Diploma^ 

TN the new play “The Green Ooddesa” a situation arises 
X which will bring forcibly to the attention of those who 
see it tbe advantages of airsruft over other arms in 
certain sitoetiona where slower means of negotiations uonld 
have been too late. 

A British officer and hb party have made a forced landing 
in a primitive part of the northern Himalayas and were ab<mt 
to be put to death by fanatical nativee. By tbe aid of 'rire- 
leea they communicated with a fiying field in India and tbe 
climax of the play b reached when the r e a e o eing sqnadrco of 
airplanes nxrives in time to prevent tbe execution. A iKxnb 
was dropped to awe the seaembled people and the single officer 
who made a landing aecompliabed hb missio n. 

While thU ingenious use of airplanee has only been tried 
on the stage in Wiliam Archer’s delightful play, it will un- 
doubtedly have many repetitions in history. The numiirons 
instances where worahips have aeoompliahed similar eriands 
during tbe last century are preenreon of the aerial diplcsnacy 
of tbe twentieth century. 


Colonel Bane on Aireraft Development 


Briefly sUted the leecnt progress of the Enguiecnng Divi- 
sion of the Air Service in bc*vior-than-nir equipment in- 
elndes the development of fifteen types of airplsnes embracing 
those for pursuit sttnek. observation, bombing and traimng, 
at present believed necesaajj- to fill Air Service ^nirementa. 
When »-e consider that a military airplane carries from one 



Pio. 1. Packaud 1 


PuasriT AigptAN* 
pounds of crew with c 
T ncoQssilies, fuel and 
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. FOKKEB D.VII 


bombs, pbotoeraphic and radio equipment, a total distance of 
300 miles to 1000 miles or more, and at a speed of from 100 to 
190 m.p.h., and that the engine, all armament and equipment 
must operate or be operated satisfactorily at air temperetores 


The airplane proper is perhaps tbs least of our tronhira. 
We are able to build them strong enongh, and thanks largely 
to the engines available we are rarely obll^ to discard an es- 
perimontal airplane becanse of poor performance. This of 
course does not mean that performances can not be consider- 
ably improved. However the installation of all that goes into 
an airplane is rarely secomplished to our complete satufactioa. 
It is a very difficult job and a great deal remains to be done 
in making satisfaotory installations of engines, armament and 
i-quipment. Fokker D VII with the Packard engine illos- 
trates an engine installation that provides sufficient strength 
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and rigidity, and at tlie same time the engine is aeoessible, 
which means mneh to those responsible for keepi^ airplanes 
in commission. It shows that a neat installation is not incom- 
patible with simplicity. The Verville Packard Rscct aho« 
n leaning toward the other extreme. This is not a stricUy fair 
comparison since this airplane was not originally design^ for 
the engine. 

Going to one or two of the types at present considered to 
fill Air Service requirements, wa have the Thomas Morse MB-3, 
a single scoter pursuit with Che 300 hp. Wright engine. Some 
of these airplanes will soon be in service on the Border. The Q. 
L. Martin Co. NB-2 is a short distance night bomber with two 



Fio. 3 Cuienas N.P.l Night Pitmuit Aibpi.ane with Linxirrv-6 Bkoikx and Thick Section Cantilevib Wings. 


varying from 100 deg. F. to 60 d^. below zero, and in all wea- 
ther conditions the diversity of the problems encountered will 
be appreciated. 

It is usually most convenient in a discussion to eonaider the 
complete airplane niidcr the heading of the airplane propCT, 
the power plant, the armament and the equipment, and I will 
foUow this plan. 



Liberty-12's. This airplane is a development of the Martin 
Bomber originally delivered to the Air Service in 1918. The 
Verville Messenger was built by the Irnwrence Sperry A^ 
craft Co. in accordance witfa design furnished by the Engin- 
eering Division. The original idea was an airplane for 
messenger work, but it is possible that it may be of nse for 
training. 

For night pnisnit we have a recent acquisition in the Cnrtiss 
Co.’a NP-1 with the Libeity-fi engine. This sirplane is still 
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a rasnlt of its liwts and we hope soon to have a satUfactor; 
encine for the 37 nim. cannon. 

The radial air cooled types are being covered by the Ijaw- 
ranee 149-160 bp. for training airplanes, and the 350 hp. Wein- 
berg and WrigW eneines for een-ice types. The Wright en- 
.. jg being prepaid for 


t starts ri 



■vide for inlcrohMgeability of the 
various t 3 tptt of machine guns. It should be explained that 
the Ordnance Department of the Army manufaetur« the 
madiine guns, cannon and bombs need by the Air Service. 

The location of fixed guns has been confined to rather 
narrow limits benause they are synehronilied by a device dri\ 

by the engine, usually by meebanieal 

vetopment of the elcptrieal sj-nehronis 
greatly simidified, since wires arc ni 
tubes rods or eahlett. 

In moniiting flexible guns three of the requisites are field of 
fire, ease in operation, and rapidity of fire. The field of fire 
is somewhat dependent on the d«s^ of the airplane, but a new 
mount has been developed which increases the field of fire, and 
ia reasonably eaay to operate. To assist the obsem-er or tan- 
ner in handling the go ns, a wind compensator for the flexible 
mount has been designed and eonstrueted. The foi 
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125-150 m.p.h. would ordinarily be 


self again. 


-ealimated, 
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nd the 


•I the Browning it has been mounted flexibly. Mount 
ing the Browning flexibly has necessitated designing a 
reel for the ammunition aimilnr in puri>°se to the Lewis gun 
magazine with which yon are all familiar. 

The 37 mm. cannon has been mounted in almost every con- 
ceivable position in the airplane where it wonld be of any 
nse. It has been mounted flexibly on the Martin Bomber. 
The 2.96 mountain gun haa been mounted and fired from the 
Martin Bomber. 


Im, 




developinent of c 


take-off mats, and cameras. Some work has been done on 
navi^tion instruments and the use of radio for navigation. 
One instniment deserving mention is the universal gasoline 
gage which will go in any tank from 10 in. to 50 in, and also 
permits some ehoice in location of the dial. Crash proof is 
a term applied to tanks designed to prevent gasoline apilling 
all over the engine, with fire resulting, in a crash which oftan 

that they are covered with a thin bag of live rubber. Exp^ 
iments show an advantage. The de>’plopraent of leakproof 
tanks is being continued but the advances in the armament of 
airplanes with heavier calibres and more destructive ammnnj- 



Ku:. 8- lIi si'Kix LsusEier Casvas Haxqak 


tion will apparently require a new and different solution 
before lung. 

DttachabU Parachiuc Fuselagt 

Satisfactory parachutes of the hsek, scat and lap type have 
been developed, and some are in nse. The bark type will 
probably be used for training while the seat and lap types 
will be used for service. The latter types are somewhat 
smaller and better suitetl for service because they interfere 
less with the operations of the pilot, observere and others. 
In an attempt to get the parachute entirely out of the airplane, 
and yet avoid the disadvantages nf the type attached to the 
airplane, we recently exj.erimented with what ia termed the 
detachable parachute fuselage. The paraebute is carried in 
the rear of the fuselage and in case of accident the pilot palls 
a lever disconnecting liimscif nnd the rear of the fuselage. 

The technical development of radio is under the direction 
of the Signal Corps of the Army, the Air Service making 
service tests only, An antomobile equipped with radio haa 
been in u.se with which it is possible to keep in communication 
with an airplane, while the automobile is running along the 

The development of hangars is a diificult problem. The 
effort to make them easy to erect, take down and transport, 
and yet withstand all weather conditions results in something 
of a comproruise. One recently constructed by the Henrix 
Lcubert Co. is perhaps the largest canva.s hangar yet con- 
structed, and will honse three hUrtin Bombers. 

To enable airplanea to take off in mnddy fields we are 
developing so called take off mats. Although it might appear 
a relatively simple matter, it is very difficult to provide 300 
or 400 ft. of a satisfactory width to stand np under rough 
treatment, and yet not require too mnch in the way of trucks 
to transport iL At present there are two types, one a rope 
net with canvas, the other a canvas mat with hickory slats. 


Aero Units for the National Gnard 
The authorization of aero units in the National Guard, 
which was approved by the Secretary of War on Feb. 10, 
has thus far resulted in only two applications from the varions 
states, for such organization. The state of Tennessee made 
application for recognition of an earo nnit at Nashville, but 
it was necessary for the Militia Buresn to reply adversely 
owing to the fact that the state authorities said they could not 
provide hangars for the airplanes. 


The Aveline Automatic Airplane Control * 


While it must he admitted that the number of aviation ac- 
cidents directly due to fatlnxe on the part of the pitot is ex- 

provided to lessen the possibility of such fsilures should be 
<‘OH8idered on its merits. A abort airplane flight, caried out 
in normal cireumstaneca, is not a partienlarl.v fatiguing oper- 
ation as far as the pilot U concerned, hut a prolonged joumey 
in gnsty or misty weather subjects him to a d^ree of mental 
and physienl strain which it is ceitainly desirable to avoid by 
mechanical appliances if possible. We have recently had an 
opiiortunity of examining a device, the invention of M. Georges 
Aveline, which has been fitted to a UandJey-Page passenger 
airplane and is capable of relieving the pilot of the whole 
work of balancing the machine exce]>t during the operations 
of getting off and landing. The pilot, for practically the 
whole of the journey, need thus only keep his feet on the rud- 
der bar in order to kect> the machine on the correct compass 
course sot, the nilerons and elevator being operated by the 

Fig. 1 indicates the principle of that part of the apparatus 

tial part of this device is a disc of red fibre in w-hieh a circular 
ehsimel is formed, the channel being about half filled with 
mercury. Just above the surfaces of the mercury in the chan- 
nel an electrical contact is fitted on each side of the disc, and 

of the elianncl'; if the machine tilts Interafly on either side the 
circuit between the lowest contact and the contact on that side 
will thus be completed through the mercury. The upper con- 
tacts of the nierruo' cliannel arc connected to the two coils 
nf a relay nnd when the circuit is com|)lcted through one of the 

5.i’cnoida controlling the inlet and exhanst valves of a servo- 
miilor worked hy compressed air. This servo-motor, os shown 
in Fig. 1. contains two opposed pi.stons connected by a rack, 
STu1 tile rack gears with a^ quadrant connected to the aileron 

pi-tons move, turn the ((undrant, and so operate the ailerons to 
correct the tilt. As shown in Fig. 1. the disc containing the 
mercup’ channel is al^ geared to the quadrant, so that it 

lance rorrespnnding to the amount of lilt. It should also be 
explained that the rate of movement can be regulated as dc- 
sircsl hy means of a valve fitted in the exhanst pipes. 

•\n interesting fci^urc of M. Aveline*s invention is the means 
adopted to counteract the effects of centrifugal force, but to 
uiidcratand the effect of this part of the apparatus it is nee- 

chine, the pilot moves (he rudder bar with his foot, and the 
machine inimediatclv commences to swing round in a more or 
1(K- horixontnl plane— say to the right. The resulting ocn- 

of the mccury channel making a contact on that aide, and the 
effect of this is to pnll down the outer aileron and raise the 
inner aileron, thus cansing the machine to bank in the correct 
manner. The fibre disc, of course, moves in the opposite di- 
rection to the qnadnmt and would break the electrical connec- 
tion and leave the ailerons in the positions above described 
Wnt for the special device wc shall refer to in a moment. It 
must, however, first be explained that, as soon as the correct 
hmiking is reached, it U necessary to replaee the ailerons into 
the neutral position, otherwise the banUng would become ex- 
V --ive and the machine wonld probably side alip. To avoid 
this the arrangement illustrated diagrammatically in Fig. 2 
ii employed, A Venturi tube is mounted on each tip of the 
opper wing of the machine and the throats of the tubes arc 
cross-connected to the arms of the mercury tube as indicated 


in the diagram. It will be obvious that the suction from -.he 
Venturi tube on the outer wing tip will be greater than tliat 

latter, nnd the effect of this will be to raise the mercury in 
.the inner arm and make an electrical contact on that side. By 
this means the ailerons are returned to the mid position, and 
the machine continues to travel on a properly banked turn 
until the rudder bar is again moved by the pilot, when the re- 
verse action takes place, bringing the machine hack on to a 
horizontal straight-line path. 

The apparatus for eontrollii^ the elevator ia generally sim- 
ilar in principle to that used in connection with the ailmveis, 
the main distinctions being that the plane of the mereniy elian- 



nel is mounted in a fore and aft direction and that one arm 
of the mercury tube is connected to a Venturi tube in the centre 
of the machine, while the other arm is open to the atmosphere. 
The arrangement of this part of the apparatus is indicated 
by the diagram, Fig. 3. In normal flight the position of the 
mercury wonld bo as shown in the illustration, the forward arm 
being at a higher level than the after arm owing to the suittiou 
of the Venturi tube. The pilot has to adjust the fibre disc 
so that the ctcetrical contacts are just above the level oi the 
surfaces of the merenry in the arms and any alteration ii. the 
speed, or fore and aft inclination, of the machine will then 
complete the cirenit to a rclay'and servo-motor similar to that 
already described, time effecting the necessary adjnstmec.t of 
the elevator. It is cqnally possible for the pilot to set the disc 
for any desired angle of climb and the machine will then con- 
tinue to climb at this angle until the disc is readjusted for hor- 
irnntal flight. In the event of engine failure while the fore 
and aft automatic control is in use, the drop in speed and the 
consequent diminntion in the suction from the Veuturi -tobc, 
will allow the merenry to fall in the right-hand arm of Fig. 
3 and rise in the left-hand arm. In this way the servo-motor 
will be opersted to put the machine into a downward glide 
without any actmn on the part of the pilot, who wonld only 
have to steer the machine to a possible landing gronnd and 
flatten it ont jnst before alighting. 

If it is desmed to control the machine in the ordinary way, 
either or both of the servo-motors can be instantly put ost of 
action by the pilot, without leaving bia scat, by mcaij of 
valves firted in the compressed-air pipes or by slackenim; the 
cables connecting the quadrants with the main control ciibles. 
If the former, method- of disconnection is adopted the eppora- 
tns can still ^ employed as on inclinomrter to indicate a tilt 
in either the longitudinal or lateral dixeetions. This w due 
to the fact that small incandescent lamps are included ia the 
circuits connecting the mercury channels with the relays. The 
lamps are fitted in the front of the relay casings, whlca are 
moon led on the instrument board in the cockpit in full view of 
the pilot. When the machine ia flying level laterally, or at 
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the comet luneritudinal inclination, all the lainpe arc extin- 
gouhed, bat a alight tilt ia either direction, by distnrbing the 
level of the mercury, will eauae one or other of the lampa to 
light up and indicate the existence of the tilt to the pilc< 

The eompneeed air reiinircd to operate the eervo-motois ie 
provided by two small wind-driven rotary pnmpe mounted on 
the bottom longerozta on both aide* of tbe f uselag e. These 
pomps maintain a presenre of abont 60 lb. per sqnare inch 
in a cyUndTKal reservoir placed inside tbe fnsdage. The 
reservoir also errves ae a iccsptaole for oil for the rotary 
pnmps, tbeae, of conree, reqniring eonsUnt labrieation. A 
maxiranm pnll of 500 lb. e^i be prodneed in tbe cable attached 
to the quadrant, this pull being ample for the control of the 

Tbe principal objection to the nee of apparatus of tbU 
is, of coarse, ite weight, sinee the maximum paying load 
necesaarily be reduced to some extent. The actual wei| 
the eompinte installntion on tbe Handley-Pagc machine aoove 
referred to, amoantx, we are informed, to 160 lb., which U 
abont equal to the weight of one passenger. This, 
is hardly so serious as appears at first s^t, since the 
ger-earrving capacitv of a large machine is usually luiuieu 
more by coiLSiderations of space than of weight, and, moreover, 
it is an tmforttmate fact that the machines are rarely loaded 
to their fall passenger-carrying capacity. Another point in 
favour of tbe apparatus is that its nse would probably 
the necessity for emploving an aeeistant pilot on a long jour- 
ney with a large machine, and this fact would more than com- 
pensate for the weight of tbe apparatus. U should also be 
that, in later designs, the inventor expects to reduse 

of an apparatus of eqnal eapaeUy to abont 100 lb., 

and a device designed for nse on small two-seater or three- 
soter machines weighs only 20 lb. In this, however, the nse 
of compressed air is avoided, the servo-motor being replaced 
by an ingenious friction gear driven by a small windmill. Tbe 
invention appears to ns to be especially osefnl in flying 


throngh clonds, ae well as in night Qying, and the faet that 
the Air Ministry, after extensive trials, ^ve had it fitted on 
twelve llandley-Page bombing machines for tbe Royal Air 
Force, indicatea that they are satisfied as to its practicability. 
It has now been taken over commercially by Messrs. Ante 
Controls. Limited, 19 R^ent street, London, S.W., who, we 
undentand are making arrangements to undertake its manu- 


No Enlistments in Air Service 
The follovring communication has been received from Maj. 
Rash B, Lincoln, Chief of the Personnel Dirision, Army Air 
Service, under date of Feb. 24;— 

' ‘ ' • publicity to the effect that tbia office 

about 600 civilians as flying cadets. 
SB have been received reqneeting ap- 
plication blanks and other data pertaining to this training. 

2. Tbe legislation passed by Congress on Feb. 7, 1921, pro- 
ihiting further enlistments in the Army until tbe enlisted 
Tungtb is reduced to 175,000 has also been construed to stop 
tbe farther enlistment of flying cadets. This ofllce is now 
sending replies to the^ inqmriee to the effect that it wUI 


avoid enlistments e» 


s training n 
tisestii - 
!e until a 


the Array a 
fnrthei 
of this 


3. In order to offset the pnblicity given to tbe e 
of these civilian applicants for flying training, and in order to 
reduce the correspondenee on thU subject at thU time, it U 
recommended that publieitv be given to the fact that it wUl 
not DOW be possible to make any farther enlistments of civilian 
candidates for this training until the Array is redneed to a 
1 of 175,000, and it is estimated that this redneed 
h will probnblv not be rosched before the end of the 


French Forge Ahead in Channel An- Service 


Handley Page Transport, Ltd., the last British air trans- 
port eompan.v to maintain a regular mail and passenger air 
service b^ween London and Paris suspended its service on 
March 1 owing to a redaction in the French rates. 

Prior to this date tbe fare charged by British and French 
companies alike was 10 guineas (655 nominsl value) for a 
one-wav trip and 18 guineas for a return trip. On March 1 
tbe two French air lines ranning between Pans and London, 
tbe Messageries Aeriennce and the Oranda Expreae Aeriens, 
reduced the price of the one-way ticket to 300 francs, or about 
5 guineas. They were enabled to do this owing to the increase 
in snbmdy granted them by the French government, which 
subsidy was conditional npon their leducing the fare to 300 
francs and some additional stipulations. As a consequence 
the lest operating British company, which straggled along 
nnasalsted by the British government, had to close its hangars. 

The situation of British oommercial aviation bad been a 
serioas one for qnite some time. Last summer an advisory 
committee, which had been appointed to look into the matter, 
submitted to tbe British government a report in whieh state 
assistance to air transport firms was strongly urged. It was 
pointed out among others that unless some snch help became 
.v.ii.Me before long British commercial aviation eeemed 
rd by extinction. Tbe truth of this warning 
t when, in December, 1920, the Air Trmusport and 
l^vol. Ltd., which was the first company to ran a passenger 
service between London and Paris, suspended iU service. 

It was only then that the Britisb government departed from 
its DO-eubsidy policy and annoaneed that air traneport oom- 
paniee operatiiig on approved loutei would be snbeidised to 
tbe extent of 26 per cent of their groee reempta. For tl^ 
porpoae a sum of £60,000 was anthorued, but this would 
baemie available only at tbe end of the caJesdar year, that 
ia. Dee. 31, 1921. That this arrangement proved nneatisfae- 


threatened by e: 


tory to the Handley Page Transport, Ltd., is shown by its 
snspending the London-Paria eerviee. 

Tbe new regulations for the P'looch air transport enbaidics 
' •' tern as it was originally 

ire granted under somewfast 
e chief factor being distance flown, 


The new regulations provide thpt operating compan 
order to draw the subei^, mnst have in service or in i 
a mintmom of twen^-ei^t eingle engined airplanes or four- 
teen twin-engined airplanra. The anbaidy amounts to 8 
per kilmneter flown for single engined airplanee 
francs for twin-engined airplanes. A eonstraction 
of 50 per cent of the cost of new aircraft is f 
shouldered by the government. 

The total French appropriation for commareial aviation for 
the current fiscal year is 33,000,000 francs (approximately 
$6,600,000 nominsl) and for tba-coming year a mneb larger 
expenditure is contemplated. While a large amount of this 
money has been devoted to tbe necessary ground oiganization, 
much haa been expended in enbaidics to operating companies 
and the polity » beginning to show resnlts. In fact, the 
latest reduction in tbe air fares between Paris and London 
brings the coat of air travel to the level of railroad and steam- 
ship travel. Conmdering the amount of time saved by sir 
travel and the ineonvenience avoided at the points of trans- 


“Who’s Who in American Aeronautics” 


Begimuitg icitfc the present issue. jyfATION AND AIRCRAFT JOURNAL wiU print a 
concise biography of Americans who through their achievements in the fields of research, de- 
sign. construction or operation of aircraft in peace and in war deserve to stand out from among 
their fellow workers in aeronautics. It is fitting that the aeronauHctd world become cogni- 
sant of the accomplishments of these men, for it will assist all in gathering a Better under- 
standing of the place American aeronautics holds in the leorU thanks to the ceaseless efforts 
of our scientists, engineers and aviators towards greater perfection in air navigation. EDITOR. 


Orville Wright 

Wright, Orville, eeronantical engineer) 
born, Dayton, Ohio, Aug. 19, 1871; son 
of Rev. Milton Wright and Susan Cath- 
erine (Koerner) Wright Dnmarrted- 

Edncotcdipablic schools Dayton, Ohio, 
Cedar Rapids, la., snd Richmond, Ind. 
Honorary dorses: Doctor of Technical 
Science, 1909, Royal Teclmical College, 
Munich; Master of Science, 1909, Earl- 
ham College; LL.D., 1910, Oberlin OI- 
lege; D. Sc., 1916, Trinity CoUege; 
D. Sc., 1917, University of CineinnaU 
M. A., 1919, Yale University. Medals; 
Oold Medal of the Aero Club of France, 
1908; Gold Medal of tbe Aero Club of 
the United Kingdom (Great Britain), 
1908: Oold hlednl of the Academy of 
Sports of France. 1908; Gold Medal. 


e City 


the State of Ohio, 1909, fi 
of the United SUtes, 1909, I 
of Dayton, 1909, from Aero C3nb .. 
America, 1909; Langley Medal awarded 
by the Smithsonian Institution, 1910; 
Cross of "Chevalier of the Legion of 
Honor" awarded by the French Republic, 
1909; Gold Medals awarded by the 
Institute of France, Academia of Sciences, 
1909; Bronze Medal of the International 
Pence Society ; Collier Trophy 
awarded by the Aero Clab of America 
for the year 1913 in recognition of the 
dc' ctopment and demonstration of the 
antomatic stebilizer; Elliott Cresson 
Medal awarded by the Franklin Institute 
of Philadelphia, 1014; Albert Medal 
awarded by The Royal Society of Arts, 
1917; John Fritz Medal, awarded by a 
Board appointed by tbe governing 
bodies of the four national societies — 
American Society of Civil Engineers, 
American Institute of Mining Engineers, 
‘ >riean Society of Meehanics! Engi- 
s and American Institnte of ElecW- 
eal Enginers, 1920. 

Gnrrat Business and Professional 
History, 1889 — 1896, printing and pnh- 
liahing; 1892 — 1903, bicycle mannfaetur- 
ing and repairing; 1905—1907, 
negotiations for the sale of airplane; five 
months spent in Europe ' in 1907 ; 1908, 
sold French patents to Compagnie Oen- 
ernlc de Navigation Aeriennc; 1909, 
formation of Flugmaehine Wright Oesell- 
sehaft in Germany and The Wright 
Company in America; 1909 — 1912, vice- 
president, The Wright Company; 1912 — 
191.5, President, The Wright Company, 
Chairman of the Board of Directors of 
The British Wright Company, organized 
in 1913; 1916 — 1920, consulting engineer. 


Asronautical Aeiivitiss: First man to 
fly in power driven heavier-than-air 
machine; 1899, with his brother Wilbur 
ei^rimented with model airplanes nang 
wing warping for the first time for 
lateral balance; 1900, experimented with 
man-carrying glider at Kitty Hawk, 
N, C. ; 1901—1902, designed wind tun- 
nel and balances and made messurments 
of the lift and drift at angles from sero 
to 46 d^. of several hundred aerofoils. 
The center of pressure also meaat 

several of these. The system of 

given in the original Wright patents 
completed at this time; 1903, bnilt mr 
driven airplane with which on E 
17, 1903, at Kitty Hawk, N. C., 
flight in history was made; 196 
continued experiments with motor-driven 
planes near Dayton, Ohio; 1905—1907, 
developed the four cylinder vertical 
engine, later used on the Wright Model 
“B”; 1908, tested machine on ' ' 

with the United States Ooven 
Fort Meyer, Va., daring which 


Walter Glee 

lenn. Id 

. , torn, Shelby, 1 
July 8, 1888; son of Charles W. Kilner 
and Mery Elizabeth (Blochcr) Kilner; 
married Grace Covel, Dec. 4, 1916. 

Hduealsd: Syracuse public and lugh 
schools; U. S. Military Academy, West 
Point, New York. 

Professional: U. S. Army Officer. 


flying dnty since Nov. 1914 ; S 
1st Aero Squadron in Mexico 


Served 'vith 


h Mex 


CMef t 


■t Meyer, Va. 
t flight of o 


jured; 1909, joined 
in France and Italy. Completed the tests 
for the American Government in July. 
Then retnrned to Enrope, flying during 
several months in Germany; 1910 — 1915, 
designing end testing airplanee, antoma- 
Ho stabilizer, etc.; 1916, aeronautic 
research in wind tnnnel at laboratory at 
Dayton, Ohio; appointed member of the 
National Advisory Committee for Aero- 
nantics by President Wilson. 

Ptpinp Hatinff ; Aviation certificate of 
the Aero Club of America issued under 
F.I.A. Rules. 

Member: Engineer’s Club (Dayton), 
The Franklin Institnte, Sodety of Anto- 
motive Engineers, Academy of Political 
and Social Science. Honorary Member- 
ships : Aero CInb of Sarthe, France ; Aero 
CInb of America; Aeronantical Society 
of America; Aero Club of the United 
Kingdom (Great Britain); Osterrekhi- 
scher Flugtechnischer Verein, Vtennn, 
Der Verein Duetseber Piugtechniker, 
Berlin; Columbia University Aero CInb; 
Harvard Aeronautical Society: American 
Society of Mechanical Engineers; Cleve- 
land Aviation C^nb; Aero Club of Texas; 
Aero CInb of Dayton; Ohio Society of 
New York. 

Prisent occupation: Aeronantical re- 
searcK 

Address: 15 North Broadwa^JJ^ton, 
Dayton, Ohio. 


lean Punitive Expedition; Commaniling 
Officer, Mineola, I,. I,, N. Y.; Orderei to 
A. B. P., Oct. 1917; Organized and 
ited 3d A. I. C., Issondon, Fnjiee; 
’ of all Air Service Training. A. 
E. F. 

Flying Rating: 3. M. A., 1916; M. A., 
1918; Airplane PUot, 1920. 

H'ar Benties : Army, Commanding offi- 
cer. Mineola, L. L, N. Y.; Served in Air 
Service in all commiarioned grades to in- 
clude Colonel. 

War tfonoTs: Awarded Distinguiihed 
Service Medal by United States; Order 
of St. Michael and St George (Eng- 
land); Officer of tbe Legion of Honor 
(Prance). 

Books : “Cantonment Mannal.” 

Member: Army and Navy CInb 

(Wash.) ; Aero Club of America. 

Address: Air Service. Washington, D. 
C.; home. Army and Navy Club, Wash- 
irtgton, D. C. 


Leonard H. Drennan 

Drennan, Ijeonard H., Major, U. S. 
Army; born Taylorsville, III. Jan.. 4, 
1887; Son of John O. Drennan and Mar- 
garet (Slater) Drennan; married ll!ar\' 
Fletcher, Jan. 9, 1914. 

Educated: Chicago Manual Training 
School, U. S. Military Academy, West 
Point. 

Aeronautical Aelimtiss: Commarded 

Ground Officers Trainiog School. Kellv 
Field; Engineer Officer, Kelly Field; J. 
H. A. coarse Rockwell Field. May 1H18 ; 
Aast. Exec. Dept. Military Aeronautics, 
1918 ; Organirod and took overseas Hund- 
ley Page Training Station No. 1, Oct 
1918; Dept. Air Officer, Chicago, Dl. and 
Boston. Masa. 

Flying Rating : A irplano Pilot, J. M . A. 

Member; Aero Club of America, Aero 
Club of Mass., Various service cluha 

Address: 99 Chann 


Centre, Hass. 
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an, Oct. 


; majTied Nnnnie W. P< 

10,1889. 

Kiucaled-. public schoolB. Jobnstown, 

D. S. Military Academy, 18M. Serric 

Pfafeuional: Served in the Begulur Chief 
Army in every gtrade, if! order, from 2nd Servic 
Lieotenent to Major General. Servic 

H'or Sem'ce ; Sailed for France on Chief — 

July 31, 1917, in conunand of the 6th Nov. 11. 1918. Returned U. S. 1919. 
Field Artillerv (Reftolar) ; was appointed Chief of Traininf; and Operations Air ‘' 
BriRadicr General, National Army, Au|f. Service 1919-1920; Assistant to Chief of 
6, 1917, and Major General, National Air Service, 1921. 

Army, Nov. 28, 1917; commanded school .4,roBO«tieal Aclii-<«as : First Am 
of inatruclion for held artillery at Sail- odicer under German fire in worli 
mur, Fmnre, Sept. 5 to Dee. 14, 1917 ; American flvinft officer to erosi 
Commanded 42d (Rainbow) Division in Eareivean War on April 22. 1911 
from Dee. 19, 1017. to Nov. 10. 1018; ,j,e )«gis ft>, the tactical Air Scrv 
■ ‘ lialh Army Corps fi " ' ..... 


i Andrew Mara 


>0- 1878; son of Hiram Mars and Eli 
[t-rv observer and abeth Harrison (Smith) Mata; 
n omccr. American Eapedi ' n™ >r„.. o 

; Chief of Air Service, i 
■e, to Feb. 10, 1918; Chi " 
e, Fi ■ • ’ 


Charles Thomas Menoher tion ; Army of Cuban Occupation ; Army 

[enober, Charles Tbomaa, Major Qen- WorW^arT* ^enU sSST" Feb!’T^ Mara, James Am^w, Lt. Col. U. E 
, U. 8. Army; bom, Johnstown, jgjj ^ , igjg; World War Ser- Army; bom, Galesburg, Illinois, April 

ano- . ,. ^pril 6, 1917, to Sept. 1, 1917, v ' > 

uoviu -g- 

'ucoted: Graduate of grade and hi^ 

.V. ... ''S’ Galesburg, Illinois; A. B., 1899 

, June 1918; Knox College; U. S. Military Academy, 
All- oci*ive. First Brigade Air class of 1903: Graduate of Mounted Set- 
lo Julv 30, 1918; Chief of Air School. Ft. Riley, Kansas, class of 
Firat Army, to Oct. 18, 1918; 1916; Staff College, 

Service, " *' " 


10. 1918. 

States, Dee. 17. 1918: 
of the 42d Division . 
following engai^ments: Contai 


the Unit 


0 Expediti 


ipated i 


the t 


e of the 


Feb. 


with 
sectors, 

17 to June 21, 1918; Champsgne- 
te offensive in Champs 
lans, Jnly 15 ' ‘ 


lir Service of the Group of Ai 
vhen the Group of Armies was 
imied, at the time of the Armistii 


} 18; Attack above Joto C 
from the vicinity o£ the R1 
Epiods across the Oureq to Cherry Char- ipq, 
treuve south of the Vesle. July 24 to gervie 
Aug- 2; Attack on St. Mihiel salient, ttaord 
Sept, 12 to 14, and in occupation of the p'ranc 
' r to Octedver 1, 1918; Attack "* 




n Ort. 1 


•rrnany,’ and established it along 
nc River. 

Honor * : Awarded Distir 
Cross: “For repeated set 

'MarciTIft^igiS; near Ih. 

• • r July, 1918 


ept. 12 


Nov. 8, 1918. the St Mi—. - — -. 

: Director of Air to 16. 1918. For displaying brevery fc 
0 July 1. 1920; bevond that required by his p- - 

Inly i, 1920, to Chief of Ai ^ * — 


of 1921. 

i/e.«fotiol; Commissioned officer, D. 
■mv. since June 1903. 
roiinuftcaJ Acifiefte*; On duty with 
:ion Section, Signal Corps, Wash- 
ington, D. C. Deo. 10, 1917 to Jan. I, 

‘‘ 1918: F.stabiished and Commandea Avia- 
J tion General Supplv Department, Fair- 
la field (Davton) Ohio, Jan. 1 to Nov. 12, 
1918; In'ehnrge of supply for Group 1 
Flying Fields, June to Nov. 1918; Assis- 
a tant to Chief of Supply Group, Military 
g' .Acronaotics. and officer in charge of 
Demobiliaation for Military Aeronantiiw, 
•n.l Washington, D. C., Nov. 13 to Dec. 15, I 
1918: Director of Aircraft Production, ^ 
‘’^b Dec. 15, 1918 to Oct 20, 1919; Command I 

1..: of Aviation General Supplv Department ' 

Middletown. Pa., Oct. 20, 1019 to Aug. i 
34, 1920; Student at (General Staff C<rf- 
on.UhoJ 'rP'’ since Angost 16, 1920. I 

„ IPnr Service: Philippine Island.^, De- ' 
N,>vnn partraent of Luaon, 1903 to 1906; Philip- ' 
Marne Islands, Department of Mindanao, 

" > in 1909 to 1912; American Pnnitive Expe- 
■ ito Mexico. 1916; World War, 


my. 


1017 


Expedi 

H'or Honors: Distinguished Service personal exa 

Medal ; Victory Medal with five clasps avintion by f 
(one for each major operation in which battle lines s 
the divimon was engaged) ; Croix de States into 
Gnerre with Palm by French Govern- being a fiigl 
ment; Commander L^on of Honor by battle o1 


e the 


the 


oo Army and Navy Club 

First ArioT'Amer! (Wash). : Army and Navy CHub of Amer- 
Poreea, setting a '^•>1 *’T Service Association. 

*i,„ TTniiAA c*tr,fr- Adflrcss: Adjutant General, X). S. 

:« sirnlsnTover the Army, Washington. D. C.; home (tem- 
entrv of the United imrarily) Washingfton Barracks. Wash- 
ington, D. C. 


r the 




nonoplam 

larch 26. 1918. ana 
and reporting upon 
and ground troops. 

L^„oId) which led to a change in our 

»t ember: Army and Navy Clnh tactics, n flight in a monnplam 

(Wash.): American Legion; Veteran of bridges which the Oemans 
Foreign Wars; Fellow of the American across the Marne during Jn 
Meteorological Society; all the Aero which led to the first d^nite i 
Clnbs and various Service Clubs. the location of t— 

Present Oecnpalion: Chief of Army ^uent attack 

Air Service. 

,4rf<fr«ac: Air Service. Washington, D. 

C.; home. 1829 S Street N. W., Washing- 
ton. D. C. 


Robert Glendin 


Dail 




t^illiam Mitchell 


Gan.. 


Mitchell. Willi. 

Service, U. 8. Armv; born, puce. CTunce 
Dec. 29, 1879; Son of John Lendrun 
Mitchell and Harriett (Danforth) Mit 
chell; married Carolyn Stoddard, Dec. 2 
1903. 


Edur 


te Schoo 


r'Bacine'Colle¥(e; B. A. Colnmbi 

Univeraitv; Diatingnished Qraduab 
Annv School of Line, 1908; Oradnat 
A ,^v Staff Coll^. 1909. 

rofessional : Yonngut officer 


Spanish War; Philippine Insnrree- C.; Home, 1712 Rhode Island Avc 


Glendinning, Robert. Banker; born, 

the Pluladelpiiia, Pa., Aug. 10, 1867; son of 

laid Kohert Glendinning and Ellen E. iBut- 

ilv, 1918, chcr) Glendinning: married Elixabeth 

reports of R. F. Canienter, Sept. 17, 1894. 
id the snb- Educated: Cheltham Military Acade- 
lan troops my; A. B.^ 18^. University of Pennsyl- 
maissances vania. 

daring the battle of St. Professional: Banking business, head 
September 12th to 16th, of firm, Ro^rt Glendinning & Co. 
valuable information of the Aeroaaulieal Aelivities: Balloon pilt& 
the F.A.I. liecnse French brevot No. 30l, 
grounu -mv.. .vu iv. u.v v„w..v... oom- dated April 28. 1913; Hydroaeroplane 
bined action by the allied air sem-ices and pilot, F. A. I. license American certificate 
ground troops particularly in this battle.'’ No. 28, dated July 14, 1915. 
Distinguished Service Medal ; C.onlman- H'or S’crvice : Major and Lt. Col. U. S. 
dcr of French Legion of Honor. French Army Air Service from May, 1917, to 
War Crosa; British Order of St. Michael March, 1919; served St. Miohiel front m 
and St. George. France Balloons; C. O. Air Service m 

Air Force." Italy from Sept-, 1918, to Feb., 1019; 

Hember: Metropolitan (Wash.) : Chevy nineteen months service ovei^. 

Chase; Aero Club of America; Army and War Honors: Decorated officer “Ordsr 
Naw ’(Wash.) ; and various other organ- Crown of Italy". 

ixationa. Member: Philadelphia Rittenhouse and 

Present Occnpalion: Assistant to Chief Racqnet Cluba. 
of Air ^rviee, U. 8. Army. .4<idvess; 400 Chestnut St., Philailel- 

Address: Air Service, Washington, O. phia; home. Chestnut Hill. Philadelphia, 


Ground Engineering 

By LieuL-Col. H. W. S. Outram 


During March and April, 3919, a committee formed under 
the chairmanship of Sir Frederick Sykes framed the first Air 
Navigation Regulations and Uio directions issued thereunder, 
which became a part of the law of the land on April 30 1919 
In this I propose to deal with the sertions of the regnla- 

Sehedute 3, paragraphs 5, 7, and 8 of the “Regnlations.” 
read as follows: — 

(5) All pa^nger aircraft must be inspected, overhauled 

ted by the owners or users of Uiem, and licensed for the 
purpose under this schedule, st snch times as the Sec- 
retary of State may direct, and such certificate or cer- 
tificates must be produced to the Secretary of State on 

(7) No passenger aircraft carrying passengers shall on any 
day proceed on any journey unless it has previously 
been inspected at least once on that day by a competent 
person licensed for the purj.osa under this schedule, 
who shall not bo the pilot of the particnlar maehine. 

(8) If such competent person is satisfied that the aircraft 
is fit in every way for the flight or flights proposed, be 
shall sign in duplicate a certifleate to that effect, which 
certificate shall oe counteraignod by another person 
in the employment of the owner, giving the time end 
date of such certification. For this pur|>ose the coun- 
ter-signature of the pilot may be accepted. 

Section IV. of the “Directions” refers to the “imnipetcnt 
IMrson” as a ground engineer, and details the, procedure for 
licensing and the form of certificate they arc required to 
render when carrying out their duties. 

Examination of Ground Engineers 

A randidate, having applied for a license as a ground engin- 
eer, is requested to atteud an examining board composed of 
Air Ministry inspectors. The result of this examinatiou 
guides the Controller-General of Civil Aviation in his decision 
as to wbetlier the candidate is qualified for s license. It has 
I suggested that the examination abonld be in part or 


holly 


ritten, 


It the e; 


n the I 


ich a procedure, 
the viva voce method. When the various courses in aeronau- 
tical engineering that bare now been introduced at certain 
colleges are in operation, their successful completion may pos- 
sibly be accepted as replsring a part of tlie present examina- 
tion. It cannot be too strongly emphasised that any such 
examination only guarantees to weed ont those who are in- 
sufficiently qualified. Alone, it cannot prove that all those 
that “pass" are fully qualifi^ to discharge their important 
duties. An examining board, having considered a candidate’s 
past experience, questioned him, and formed their joint opin- 
ion on bis abilities, can do no more than state that in toeir 
opinion he is reasonably likely to be an efficient ground engin- 
ete. We have had examples of men who have shown bril- 
liance at such examinations, but have developed in practice 
some little failure in personality which has pervent^ them 
carrying their extensive knowledge into effect. It would 
appear, therefore, that the only way to determine definitely 
whether a man is a properly qualified ground euginear is to 
watch him at his work, and in particular to note the results of 
such work. 

Since the pnbiicaUon of the Air Navigation Regulations 
in April, 1919, and up till Jan. 1. 1921, 664 candidates have 
been examined; 509 passed and 1&5 failed. Of the 609 who 
passed many bad applied for a full license, but were finally 
recommended as qo^ifled only for a license in one category, 
and even that endorsed to apply to but one or two types, as 
explained hereunder. 

It is seldom that any one man is cMled upon to cover the 




nsHliml SaeUtg. 


sndidi 


, and the operation of b — „ 

the aircraft. It has therefore been arranged to issue liccsises 
for a part of these duties, to enable men to carry ont that 
section for which they are suitably qualified. 

Llmi'ced Licenses 

Ground engineers’ licenses are divided into four main 

(a) Rigging and daily maintenance of aircraft at the 

(b) Overhanl and construction of aircraft. 

(c) Top overhaul and daily maintenance of the engina 

(d) Overhanl and construction of aero enginea. 

It was found that many candidates required licences for 
duties for which th^ were qualified, hot which formed onlv 
any one of these categories. For example, several 
I only require a license to certify the overhanl of 
one particular type of aero engine of which they bad the re- 
quisite knowledge and sufficient experience of the constniclion, 
though they knew little or nothing about other types. In 
such cases, therefore, it was arranged to recommend the issne 
of a still more limited type of license in one category only, 
endorsed as be^ restricted to the particular typo of engine or 
aircraft of which the candidate possessed the requisite kiiow- 

Thc examining board report on each candidate's qniUift- 
cations, and from these reports oue fact is most appai-ent. 
The majority of candidates may be divided into two classes, 
class has a sound knowledge of aerodrunie practice, a 
irfcsfaop methods, and a sur- 
itiee of Uie materials I'rotn 

the many ways ii^ which such materials may apoill. by 

The other class consists of men whose expericncsTb^ been 
limited to a large extent to the constrnction pf aircraft or 
aero engines, and who have gained the knowledge of 
materials referred to above, are expert in modern lero- 
nantical workshop practice, but have only a very general 
or theoretical idea of what happens when the aircraft takra 
the air. Each of these cissses is again sub-divided into 
the metal-worker and the wood-worker. Generally a candidate 
with good and sound knowledge of metal work has bat an 
elementary knowledge of wood and non-metallie materials, or 
his knowledge of the latter predominates. Only a few men 
have shown equally sound knowledge of both branches of 
aircraft construction. • 

It has lieen foimd that in the majority of eases a candidate 
can be placed in one of these ” - * - 


fair knowledge of ocdini 
prising ignorance of the c 


The I 

ascertaining whether his experience and 
other divisions are sufficient to warrant s 
It has also been fonnd that the examinatii 
candidate seldom lasted more than half 
the other hand, it is often necessary to pro 
tion when can^datee have failed the convl 
board of their ability. On occasion the en 
challenged thi 


knowledge I 

an hour, hi 

iployers of < 
' decirion, si 
1 better man 


the 


IS 


that the man failed v 

another of their employees who had passed, in sneh >ases 
inquiries have usually shovm that the man may have been 
a better workman, but was insufficiently qnaliS^ to imipeet 
the work of others. The ground engineer is in many ,ases 
engaged in the first instance as a mechanic, and from his 
employer’s point of view his qualifications as a ground 
engineer may be sabstdiary thereto. Only bis qualifications 
as a ground engineer can be considered when deci^g wbrther 
he is entitled to a license. 

As has already been mentioned, the examination nf a 
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.bat the greatest need for snpervinon is thst the knowledge 
tbst this exists, sad is effective, provides thst power bdind 
him neeessaiy to eneble bim to enforoe his decisions. The 
best ground engmcer msj be faced with the alternative of 
issaipg a certificste for a donbtfnl raachine or the risk of 
dismissal and replacement by a leas conscientions man. If 
ever, therefore, an operator suggests that his ground engineer 
should grant a ccrtiflcate against his inclination, the latter 
shnald ^ able to reply that he cannot do so, «nce the 


-i certiftcate would thus become invalid. 

On the other hand, the simplest way for a ground engineer 
to carry his responsibilitice is to inaist upon immediate 
replacement of each and every part so soon as the first sign 
of wear becomes apparent. Commercial considerations, how- 
ever, inevitably tend to postpone that moment and an 
opposing force is reqnired, obtained by supervision by a 
disinterested party. 

Svpervition of tho Growtd Engioeor 


In order, therefore, to supervise the work of the ground 
engineer, the power of reinspection provided in paragraph 6 
of ^hedule 3 of the Regnlations and paragraph 8 of Part IV. 
of the ‘‘Directions’' is exercised. It was found at an early 
date that it was impossible to keep in tonrh with each indi- 
vidual bolder of a ground engineer’s license, since a lai^ 
proportimt of those who succesfnily obtained such licenses did 

It was therefore decided to arrange for periodica] roinspcc- 
tion of all aircraft in use, and ther^y supervise the work of 
the active ground engineers. The method adopted U as 
follows ; — 

All certified aircraft must fly from licensed airdromes. 
The Air Ministry have a complete list of such aerodromes, 
which b kept up to date. Bach is visited in turn, and the 
aircraft examined, the work done by the ground engineers 
responsible for tlm daily certificates for each aircraft being 
checked and noted. The reports thus obtained on each ground 
entpneer are sub-divided and recorded. It has-been found 
that this method gives a nsefu) record of nearly every gronnd 
ragineer who is operating. Should any escape such super- 
vision, the fact becomes apparent when they apply for 
renewal of their license, and in such eases particulars of the 
work done are required, special arrangements being made to 
judge therefrom as to the man’s capabilities. If the evidence 
of his qnalifleation thus obtained is insnlEcient he may be 
called upon (under paragraph 10 of section 4 of the “Direc- 
tions”) to snbmit to re-cxamination before his license w 
renewed. 

The first two years’ supervision has shown that operators 
may be divided into two classes: tlmsc whose chief aim is to 
run a regular and reliable service, who have a number of 
machines in operation, and employ au organized staff of 
gronnd engineers; and the owner-operator or small syndicate 
with one or two machines, whose main object is to obtain the 
biggest return for their outlay by “joy-flying,” exhibition 
flights, and the like, at sea coast resorts or inland holida.v 
centers. It is sppreeiat^ that at this stage the latter doss 
of operator b important from the point of view of the public 
education in flight. A man who haa had one or two short 
flights during hb summer holidays b more likely to consider 
the possibilities of proceeding abroad by air on business than 
a man who has never been in the air. It is, however, thb 
latter class of operator that requires the more careful super- 
vbion, and it is claimed that the small number of accidents 
which have occurred have proved that adequate and efficient 
supervision b possible without undue expense to the State or 
such a degree of State control as to seriously hamper the 
operator. It is, of course, essential that the supervbing 
inspector should poseess knowledge, ability and experience 
that will convinos the ground cugiueer concerned that the 
inspector knows what he b talking sbout, and eqnally the 
inspector most obtain the confidence of the operator (i.e. the 
ground engineer’s employer). 

Dictiu of a Ground Engiotor 

A gronnd engineer b responsible for maintaining the 


validity of the certificate of airworthiness, and to do so b 
r^nired to certify each day on which a flight b made that tlu 
aircraft b safe in every way for fli^L 

The experience during the past two years has been that b 
some cases there has b^n a tendency to consider such cer- 
tificates as merely a piece of formality which must be folfilled. 
Certificates have been signed without the ground engineer 
bmng in poeseesion of the necessary evidence. V^en an 
aircraft h^ been granted an Air Mmbtry’s certificate of 
airu'orthinees, has been used in a normal manner, and b 
reported sati^actory by the pilot, there haa been a tendency 
to assume that all b well, and to certify accordingly without 
making that careful examination of the machine and that 
detailed inquiry into what has happened to it since the last 
examinatioD, which is essential. The latter point is particn- 
lariy emphasized. If the ground engdueer constantly travelled 
in the machine he would know exactly what had happened 
to it, and exactly where to look for possible signs of tronbla 
He could put hb finger on defects which many hours of search 
would not reveal unless their existence was suspected. Some- 
times tbs ground engineer hands over the machine to the pilot 
and takes but little, if any, interest in what happens on itx 
journey, although the pilot generally bases his certificate as 
to fitness for each flight on the ground engineer’s daily 
certificate, and may also rely on the ground engineer to see 
that the petrol, oil and wat^ in the tanka arc sufficient for 
the proposed journey. The gronnd engineer b responsible 
for the airworthiness of the machine until the very moment 
when it takes the air, and the last few minutes on the ground 
nnd the first few in the air often provide evidence which 
should be carefully noted. 

Aircraft, like any other form of transport vehicle, require 
continuous maintenance, and the ground engineer is respon- 
sible that the machine to which the original ecrtificatc of 
airworthiness was granted b unaltered by such maintenance. 
He must also consider the conditions under which the machine 
b stored; how Ihese arc likely -to affect the various parts of 
which the machine b composed; he must be familiar with the 
deteriorating pffeeb of different storage conditions on the 
various uuib of the machine, and if he knows that these are 
particularly deleterious to one especial part, must watch that 
part and detect the first signs of deterioration that call for 
its replacement. The ground engineer must- decide when it 
b necessary to fit a spare part, whether thb be a nut or a 
complete component. The mere fitting of the new part b 
but the small^ part of thb duty. He must satisfy himself 
that the part has been correctly made in accordance with the 
drawings on which the certificate of nirworthiness was granted, 
and is of the material specified in these drawings. It must 
have been inspected during eonstraction (as laid down in 
detail in paragraph 21 of Section 3 of the "Directious”), and 
he must have actual evidence that it has passed such inspe^ 
tion, and further, must sntbfy himself that the part haa not 
bom damaged or deteriorated since such inspection was 
carried out. A ground engineer might possibly be excused 
if he failed to discover a hidden defect that had developed 
in a machine during flight, but there should be no possible 
e.xcttse for permitting a new part to be fitt4sd into a machine 
unless fully satbfied os to its blAtory. 

£n«ine Overfumting 

The certifleste concerning the fltness of the engines b 
probably one of the most diffieolt duties of a gronnd 
engineer. Obviously the airworthiness of tbe aircraft depends 
very latgely upon tbe engines. No one would dream of 
certifying that a machine designed to use engines developing 
300 bp. each was airworthy if fitted with engines developing, 
say, 200 bp. each, yet some have tried to use aircraft when the 
engines have lost power to such an extent that it has been 
almost impossible for the machine to take off with ita full load. 

Records taken over a considerable period show that for 
every eight forced landings due to engine failure, one ia 
actuMIy due to defect in the engine itelf, the remainder 
being directly caused by some defanit in tbe installation of 
tbe engine. So long as the engine and the aircraft structure 
are deeiEmed as separate unita, installation most remain a 
weak point of tbe whole machine, so that the gronnd engineer 
must give hb constant attention to tbe daily routine of 
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cleaning petrol filters, checking petrol flows and water connec- 
tions, etc., ensuring that all ignition leads, switebea and 
contacts are in gmd order. He should verify each day that 
Use engine runs up to its proper speed, see that tbe oil pres- 
sure bnilds up and b properly maintained, and that the 
radbtor temperature b normal. He should also mMce a 
point of inquiring of the pilot as to any sign of axceesive 
engine vibration in the air, the flexibility of the engine and 
any unusual circumstances which may have characterized ita 
running during the daily trips. Hb discretiou must be used 
as to the period of running requiring a top overiiani for 
cleaning purposes, minor adjustments and repbeements and 
in due time have the engine removed for complete ovcrimnl. 
No bard and fast rule can be laid down os to the period of 
running before to^ overhanb and complete overhauls should 
be carried out, since there u still a considerable variation in 
this respect, even in enginee of the same design and origin. 

The repairing of an engine requires on the part of the 

S d engineer in charge of it almost a wider and more 
>d knowledge than b needed in the bnilding-np of a 
new engine, in that he must determine the safe limits to 
which crankshafts, eyiindere and the like may be r^nnd, 
sad tlie extent to which part-worn components may be 
retained. A sound knowled^ of materiab and thoir heat 
treatment, too, b essential to justify hb reepousibility in 
the acceptance of new parts. 'Thb all-round knowled^ u 
not easily obtainable under normal conditions of works 
organization and employment. More often than not a would- 
be ground engineer b found to have excellent experience in 
tbe erection and testing of a particular type of engine, bat 
for materials and beat treatment be has relied entirely, and 
probablv quite justifiably, on another department ■ ' ' ' 
So long ash-’ 


to fall hack on in lib supervision of the overhaul of the engine, 
be is safe, but it b eniinently desirable that be should en- 
deavor to improve hb own knowledge, and so become self- 
supporting and capable of carrying through hU job on hb 
own, and without the resources of a complete works oiganiza- 
tion, which may not always be at hb dbpoaal. 


— „ — H _J aircraft 

operators generally should suggest matter Cor such Notices. 
Experience with any particular type of aircraft or engine 
nsnslly brings to light the tittle troubles to which it b 
particularly prone. Such experience gained by the larger 
compimies operating a number of machines would be of value 
to tbe owner or operator of a singTe machine of the same 
type, and in many cases to owners of machines of similar 
types, and could often be published as “Notices to Qronnd 
Eugiueers” with sdvantage. Occasionstly particular points 
of weakness only become apparent after more or less pro- 
longed use or as the result of an accident When such esaas 
come to light the certificates of airworthinesa for al' 
of the type in question sre suspended until such ti 
defect has been remedied. Information of such suspensions b 
issued as a “Notice to Gronud Engineers”. Once the ground 
engineer’s attention has been drawn to a point of weakness 
it is .“onictimcs possible to permit tbe aircraft to fly until 
temporarv or permanent replacement has been made without 
taking the machine out of service. It b an important duty 
of llic gronnd engineer to pay particular attention to the 
terms under which oertifleates are thus modified, and he must 
adhere strictly thereto while continuing to grant the daily 
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.. , t the aircraft b in 

:ery way safe for flight. Tbe risk of insuring any aircraft 
governed to a large extent by the following points, all of 
ich hove to be taken into consideration:— 

(a) ’The design and primary standard of construction of 


(6) The condition of tbe aircraft when setting out for 
the flight. 

(c) The nature of tbe flight and tbe proposed load. 

(d) The skill and experience of the pilot, particuliriy 
with regard to the particular journey undertaken. 

(e) The meteorological conditions at the time of the 


Of these factors the second b that which concerns tbe 
ground engineer. It msy often, therefore, he hb duty not 
only to maintain that minimum standard insisted npon bv 
hb supervisors, but a higher standard which may be laid 
down by hb employers, by the reputation for which they 
may obtain advantageous insurance terms. 

It b suggested that it may be found necessary to consider 
the formation of a superior grade of ground engineer. It 
b already probable that a laige operating company would 
And it desirable to place (heir ground engineers under the 
control of one man who had higher technical qualificationa 
and ability than are required for (he ordinary ground engi- 
neer. Sutii a man would go far toward ensuriug the reliability 
of any service and would advance the status of “ground en- 
gineering” nearer to that which must be attained if these men 
are to saf^uard adeqostely tbe aerial transport of the futnre. 


Design of Wind Tiumels and Wind Tunnel PropeOen 
N. A. C. A. Report No. 98 

Thb report is a continuation of National Advisory Com- 
mittee for Aeronautics' Report No. 73. The variatioua in 
velocity and direction of the wind stream were studied by 
means of a recording air sneedmeter and a recording yawmider. 
Tbe work was carried on both in a 1-foot diameter mcdcl 
tunnel and in a 6-ft. full-sized tunnel, and wherever posiib'e 
comparison was made between them. It was fonnd that 
placii^ radial vanes directly before the propeller in the ex t 
cone increased tbe eSlc.iency of the tunnel to a considerab'e 
extent and also gave a steadier flow. The placing of a honey- 
comb at the mouth of the experimental portion was of the 
greatest aid in straightening the air flow, but at the same 
time thb decreased the efficiency of the tunnel. Several types 
of diffuser were tried in the return air stream, but on'y a 
slight improvement resulted in the steadiness of the flow. 
Some experiments were tried on the effect of the shapa of 
exit cone and it was found that a straight cone in nil cases 
gave the highest efficiency. The effect of placing a closed 
room about the model tunnel of the same proportional sba 
as the building on the &-foot tunnel decreased the speed for 
tbe same power per cent. Several spinners were 

placed about the propeller in the model tunnel in the hope 
that they would give increased efficiency and a steadier low, 
but in no case was there an.v improvement. 

A copy of Report No. 98 mav be obtained upon request 
from the National Advisory Committee for Aeronautics, Vi ash- 
ington, D. C. 


New Instnnneut Firm 

The Consolidated Instrument Co. of America was formed to 
render mannfactnrers. engtngeers and designers a complete 
engineering and sales service in connection with all typra of 
spe^ indicating and recording instruments and devices. Its 
staff b Diadc ap of engineers who are pioneers in thb line, who 
have bad years of rcseardi, experimental and manufactiiriug 
experience in the production of such instruments and devices, 
and who are therefore equipped to provide export advice and 
a unique service wherever it b desired. 

The Consolidated Instrument Co. of America controls ex- 
clusively the entire American distribution of the well known 
Jones Tachometers, and has at its dbposal the excellent ptodne- 
tion and experimental facilities offered by its manufacPirer : 
u well as the complete co-operation of its inventor, Jose(>b W 

Thb company also distributes exclusively throngbou’: the 
United States, tbe famous Haslex Speed Indicator and Tel 
Speed Keeordiug Devices, which have an enviable reputstiou 
in praoticaUy every part of the civilized world. 
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The B. M. W. 6 Cyl. 185 Hp. Engine ^ 


The B. M. W. aviation en^ne resembles very closely the 
Mercedes 200 hp. engine in nil essential feattares except the 
pistons, carburetors, and intake manifolds. The weight is 
ahoot the same, but the bore is 10 mm. larger and the stroke 
20 mm. longer than on the Mercedes. 

The cniine is provided with aluminom alloy pistons with a 
compression ratio of 6.61 ;1. On account of the high oom- 
preasion ratio it is imi>ossible to nse gasoline at low altitudes 
withont rertricsing the amount of mixture fed to the cylinders. 

maintain compression pressures below the self-ignition point 
of gasoline, and is avrumplisbed on the B. M. W. engine by 
means of a a|>ecial carburetor. To compensate, in a measnre, 
for the decrease in atmoapheric pressure with altitude, the ear- 
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high altitudes and thus take advantage of the high compression 

Deiign o/ carburetor . — The design of the carburetor is very 
unosnal, consisting of three separate carburetors incorporated 
in a water-jacketed aluniinnm casting. There is one float 
chamber which feeds the four jets. These fonr jets consist of 
an idling jet and one main jet in the center carburetor and one 
main jet in each outside carburetor. 

Two separately controlled systems of butterfly throttle valves 
sre employed, which will be called the “primaiy” and “anx- 
iliary" throttle systems, respeotirely. One primary throttle 
is mounted in the center carburetor directly over the main jet, 
Raeh of the outer carburetors contains two throttles— one 
primary throttle and one auxiliary throttle. The two auxiliary 
throttles are mounted above the main jets of the outside car- 
buretors. and both are operated by the same control through 
a tie rod. The two primary- throttles in the outside cnrbnre- 
tors are located above and to the side of the auxiliary tlirottlcs. 
These main throttles of the outside rarburetors are opened by 
the same control rod that opens and closes the center main 
throttle, but doc to tbe slotted operating links, they remain 
closed until the center throttle has been opened halfway. Bach 
of the outside main throttles ia closed by a spring when the 
main throttle rod is moved to the closed position. 

Tbe single float chamber is made of brass and is the usual 
t>-pe for a sump below the float and needle valve. This sump 
serves to collect any dirt or water which finds its way into the 
fuel inlet. A wire ganse filter ia located just below the needle 
valve in tbe sump chamber. 

Action of carburetor. — When all throttles are closed, the 
idling jet only is in operation, all the mixture being drawn op 
through the central induction pipe to the intake header. As 
the center throttle is opened farther, tbe center main jet b^iu 
to function and supplies sll of the mi.vtnre, the enter msin 
throttles remaining eloeed until the main throttle lever has 
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moved through b^f its travel, ^yond tbe half-open position 

drawn up past tbe outer main jota, through tbe semicircular 
slots out in the auxiliary throttleo, thus bringing the outer 
main jets into action. The mixture from the two outer car- 
buretors passes up througb separate induction pipes to ths 
intake he^er, where it blends with tbe mixture from the cen- 
tral carburetor. The poeition for full power at sea level is 
with the main throttles in all three carburetors wide open, 
while the two anxiliary throttles are fully closed and are pass- 
ing only that amonnt of mixture wliich will go through the 
notches cut in their edges. 

Tlie auxiliary throttle system constitutes the control for 
admitting more mixture at altitud^ For altitude running 

through the main throttles and induction pipes to the intake 
header. Tlic auxiliary throttles have no incohanieal connec- 
tion with the center carburetor. They merely increase the 
amount of mixture passing to the intake header as they are 
opened, comsequently increasing tlie volumetric efilcicncy of 
the engine. Whether or not the altitude throttles also lean 
down the mixture has not yet been determined. 

The mixture obtained with the auxiliary throttles closed is 
supposed to be correct for ground level running with gasoline. 
However, it was found that for high speeds the power ont- 
put of the engine was increased by opening the auxiliary 
throttle slightly when running at ground level. With gas- 
oline as fuel, it was impossible to open this auxiliary throt- 
tle more than one-third withont causing preignition. When 
the bentol-gaaoline fuel was used, the anxiliary throttle could 
be o^ned a little more than halfway at sea level before pre- 

InHuction gj/ftem . — From each carburetor a separate in- 
duction pipe leads to the intake beader which serves all six 
cylinders, as shown in the photograph. The induction pipes 
arc unuanally small for an engine of this sixe, but the diameter 
of the header itself is about normal. The air for the carbu- 
retor passes through a passage under the ribbed surface of 
the low-er half crank case and enters the mixing chambers 
from below, tn passing through this scoop, the air assists 
in cooling the oil in the crank ease and at the same time be- 
comes slightly warm. 



Obiorvationi on Tost 


Only one failure ocenred on t»t, namely, that of the ver- 
tical eam-siiaft drive shaft, which fractured at its upper bear- 
ing just above the bevel driving gear. When this was re- 
pair^, no more failures of any kind oocured, The engine 
functioned snxmthly except for a slight preignition at low 
speeds when using gasoline. This was permitt^, due to the 
necessity for getting a maximum sea-level power and because 
tbe preignition was not present or noticeable at any but low 
speeds ; that is, 800 or 000 r.p jn. 


Analyiit of Romtu 

This engine b almost an exact copy of tbe 200 bp. Mereedea 
rngine in all reapeets except the carburetor and indnetion 
system. The increase in bore and stroke has been obtained 
with a alight decrease in weight. It is therefore of slightly 
loiter construction than the Mercedes but still maintains the 
typical rugged design which is a feature of the Gorman avi- 
ation engines. 

The results of the tests indicate that it is possible to use 
high-compression pistons with a choked-down carburetor and 
small manifolds to obtain a very high eflfioiem^ from tbe fuel 
used in addition to minimiaing the decrease of horsepower at 
high altitndes. This is aceomplished. however, at tbe expense 
of an appreciable reduction in sea-level power. The specific 
fuel consumption when using the benaol mixture averages 
abont 10 per cent less than the best average which has been 
obtained with an engine equipped with the usual type of Am- 
eriren manifolds and carburetors. The extra throttle lever 

usual altitude control valve. It has not been definitely deter- 
mined whether the mixture ratio is changed by opening the 
auxiliary throttles. There is apparently no provision for 
rbamring the mixture ratio at altitudes above tbe poiqj where 

ing from this and from the apparently excellent performance 
of this engine in flight at high altitudes, it is probable that 
the carburetors possess a considerable d^ree of inherent 
allitndc compensation. This, however, has not yet been defi- 
nitely proved. 


Airplane Report Forma 

The Army Service has compiled a most complete and prac- 
tieal airplane report form, consisting of six pages of the ston- 
dsrd market siae, x 11 in. punched for (he usual three 
ring hinder, which may he obtained at any stationery store. 
The first p^te is devoted to a summary of the general cliarae- 
teristica of auy airplane. The second page gives detailed de- 
scription and eharneteristics of the airplane itself. The next 
two pages go into the details of the power plant, the tanks and 
controls. The fifth page carries an analysis of the weights, 
u-ith remarks on the flying qnslities of the craft. The sixth 
page Is the chart for the climb, speed and r.p.m. curves. 

These forms were prepared after study of all those prepared 

I>arent from tbe forms used by allied countries. * 

It is believed that the standardisation of a report form for 
airplanes will be of gres* value to the industry. It will 
definitely enable all airplanes to be described along the same 
lines and will niake simple the comparison of different ma- 
chines of the same type. 


Cincinnati Geared Head Lathes 


Tbe Cincinnati 'Geared Head Lathe show-n in Fig. 1 ii 


a the head, constant speed motors only 

levers at front operate all feed changes. The index plate 
gives the lever positions for each speed. For instance, to 
obtain twelve revolntions, the lever position would be 3-&C. 
For 305 revolutions 2-A-D. A neutral position is also ob- 
tained, permitting tbe revolve spindle by hand for chucking 
similar jobs. Spindle is made of hi(d> carbon crucible for- 
ging. It carries only tbe face gear and one direct driving 
gear operated by lever A-B. Intermediate shaft has three 
sliding gears and three stationary gears of different diameter. 

Drive shaft operating at constant speed consists of two 
sliding gears meshing with gears on intermediate shaft. When 
tbe gear to the left on this shaft is in mesh with the gear on 
intermediate shaft, it gives the first six changes of low speed, 


J71 

When mesfai^ the gear to the ri^t on this same shaft the 
ai^ cb<mges for the higher speeds are seemed. 

Gears on back gear shaft, also tbe direct driving gears are 
made of steel forgings, hrat treated. All of the others are 
of high carbon nickel steel. Boshed throughout with l>est 
bronse. Teeth of gears are rounded. Only the gears actual- 

work produced. 

All bearings and gears, including those not in use, are oiled 
antomatically by the splash system. Indicators always show 



Fio. 1. CiNCiNSATi Oeabbp Head Lathe 



Fic. 2. CixcisxATi Geaueo Head L.vtbe fob Single Pulley 


in not using the correct speeds and feeds for the most eilieient 
results. No safety de\'iee is necessary, as levers and gearing 
are so arranged not to permit them to lock while opea-ating. 
Any lever can be shifted without interfering with the other. 
Index plates are so simple and easily read that the tnoei. inex- 
perienced will have no trouble to obtain any speed or feed 
desired. At the apex b a control by which the spindle may be 
stopped, started or reversed withont stopping the overhead 
works or the motor. 

The design of these lathes b similar to the equivalent of 
the Cincinnati Cone Type, bnt employing a more ex|«nsive 
method of driving the spindle through gearing to get the most 
output as a manufaetnring lathe, rather than for tool room 
work. Standard equipment b fnrni^ied as with the other 
type, excepting countcrehaft, whioh b not needed. Such 
extra attachments as Taper, Draw-in, Turrets, Chucks, lAthe 
tools, etc., may be added at any time. 
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Canadian Air Progress-1920 


With the appointment of Lt. Col. E. W. Stcdman, aa Direc- 
tor of Technical Scrvicce, definite steps are now being* taken 
to organize a strong teehnieal branch to undertake the en- 
ftineering and scientific work of the Air Board, the need for 
which hw been felt for sometime. It is rceo^ized that with- 
out the biehret efficiency in this branch, the flying serrioea can- 
not operate snceensfolly, nor can the control of civil aviation 
he undertaken with satisfaction to commercial aviation firms, 
to the indnstry or to the pnblie generally, 

The technical branch will not only be responsible for the 
operation and maintenance of the main engine repair section, 
aircraft repair section, and other repair de|>ota, hut will ad- 
vise the Controller of Civil Aviation in all teehnieal matters 
connected with the eertifieatioo of airworthineea of machines, 
and will likewise advise the Inspector General of the Canadian 
Air Force, and tlie Dircefor of Flying Oiwrations with retard 


tions of long-distance flying in Canada, to ascertain as definite- 
ly as pebble the exact nature of the difflonlties to be eneonn- 
tered, with their probable remedies, and to seaure detailed in- 
formation ns to the znitability of tbo various sections of the 
routes selected for transcontinental flying. In these respects 
the Air Board feels satiafled that the undertaking has proved 
a success, and may well pave the way for regular transcon- 
tinental flying as soon as an sde<taate ground oiganisation, 
with anfficient emergency landing gmand!^ refuelling etations 
and wireless eonmmnieation to mschinea has been ssUblished. 

Flying Operationi Branch 
Aetriew of Activities During 1920 
The director of Flying Operationa reports the completion 
of n sueceasrul nnd encouraging season’s operations, notwith- 
standing the fact that flying did not begin until late in Au- 
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in design end modification of machines and equipment. 

Vnificotion of Uoriical Services under the Air Board 

It has been decided in the interests of coordination and econ- 
omy, to effect onifiCBtion of the medical services under the Air 
Board, and accordingly in future the senior medical officer, 
Canadian Air Force, and medical officer employed in the Civil 
Aviation branch of the Air Board, will be replaced by a “Di- 
rector of Medical Services," who will comhine and carry on the 
dnties hitherto performed separately by the two officers above 
mentioned. 

Dr. William H. Cronyn. formerly the medical officer em- 
ployed in the Civil Aviation Branch, becomes Director of Med- 
ical Seri'iccs, and is responsible to the Air Board for the ad- 
ministration of the medical services of the Canadian Air Force, 
as well as for the medical examination of commercial pilots. 
He will adiise the Air Board of all matters pertaining to hy- 
giene, sanitation and medical research. 

Trau-Cartodc flighi 

The trans-Canada flijdit from Halifax to Vaneonver was 
suceeaafnlly undertaken and completed. Althon^ unfor- 
tnnate delays occurred which prolonged the prtwress of the 
flight eonsiderably, it is realised tbst this was a pioneer effort 
in Canada, and an analysis of the eansea for the various delays 
has shown that the difHcnlties enctpuntcred, were those arising 
rather from a lack of sufficient ground organisation, than from 
any inherent difficulties in flying as such. 

The primary objects in undertaking the flight were to g^ 
knowledge and ex|ierience in both the possibilities and limita- 


gost. The following is a tabulated summary of the extent of 
flying carried out daring the year and the number of accidents 
and fatalities that have occurred: 



During the winter months the air stations at Roberval, Qnc. ; 
Hailcybury, Ont. ; and Ottawa, Out. are temporarily elo^, 
the personnel and equipment being sent to Camp Borden, Ont., 
and Halifax. N. 8. The station at Moricy, Alb. is also closed 
snd will he transferred to High River, Alb. 




VaueoHrer Diolricl . — Forestry work, surveys, fishery pro- 
tection and patrol, entomological work and communications. 

Mackonrie River Haem.— Communication and exploratory 

Northern ifonitobo.' — Forestry protection and survey and 
communication. 

Northern Ontario . — Forestry protection and survey and 

Departments to be served. — Interior Department, Mines De- 
partment, Indian Affairs, R. C. M. P., Entomological Branch, 
Conservation Commission and Ontario Qovernment. 

Otiaun District . — Experimental flying and survey work. 

Departments to be aerved. — Genei^. 

iMke St. John. — Forestry protection and survey, and ex- 
ploration. 


Dc|iartmente to be served. — Qoebee Govmimeat, Agricul- 
tnre Department, Conservatiou Commission and B. C. M. P, 
Nev! Brunsicick . — Forestry work. 

Departments to be serv^. — New Brunswick Government, 
Entomological Branch and Conservation Commission. 

Ciril Aviation Brancli 

The Controller of Civil Aviation reports as follows upon 

the munber of certificates and licensee applied for and issned 
in respect to air personnel, aircraft and airharbonrs for the 
total period January 1 to December 31, 1920: 







The ContniUer of CivU Aviation reports upon the foUov 
snrvcys of air routes which have been completed up 
of December 1920, in all some 7,550 ml of air routes having 




vty-( 


— Approxi- 
rina, Medi- 


(1) . Airplane rout 
lately 3, .300 mi. 

Id mnniptff to 1 
ine Hat, Calgary, Bcvelstoke and Mo 

(b) H'lnneps^ to Edmonton via Yorkton 

(c) Edmonton to Calffiiry. 

Id) Ollittva to Camp Borden, Ont. via Kingston. 

(e) Edmonton to Daaeon, Yukon via Jasper, Prince 
leorge, Hazelton, Wrangell and Whitehorse. This was sur- 
eyed in cooperation with representative of the U. S. Army 
Air Service, preparatory to New York to Nome flight. 

(2) Seaplane rentes surveyed and flown over— Approxi- 
mately 2, .360 mi. 

(a) Halifax to Winnipeg via St. John, Fredericton, 
Riviere do Loop, Quebec, Montreal, Ottawa, Saolt Ste. Marie, 
Port Arthur and Kenora. 

(b) Rtnters du Loup to Lake 8t. John, Quebec via the 


(0 

(d) 
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Applieaiion of Air ReguLuions 

In response to a request from the United States Departmmt 
of State, the Air Board has extended for a farther period of 
six montiLs, (from Nov. 1, 1920, to May 1, 1921) the time dur- 
ing which certain classes of United States pilote and aircnift 
may be permitted to enter and fly in Canadian territory, penl- 
ing the oiganization of a body in the United SUtes liaviiig 
anthority to isene civil aviation ocrtiflestte and licenses in 
accordance with the loternational Air Convention. This per- 
miamon is grant^ however, subject to the same provimons as 
wore provionaly in effect, namely : 

(a) . Only qnalifled American military or naval pilots will 
be excepted from the provisions of Paragraph 33 of the Air 
RegnlaUons, 1920, and then only in so far as is necessary to 
pnt them in the same poaition with regard to flying in Canada, 
as If they were the holders of certificates from the government 
of the United States, in accordance xrith the Internstional Air 
Convention, lhat is, in the portion of being entitled to lly 
United States aircraft in Canada, but not to carry passengers 
or goods for hire. 

(b) . Onlv American aircraft which woold, under the Con- 
vention relating to International Air Navigation, be registiT- 
able in the United States of America, will be excepted from 
the provisions of Paragraph 3, of the Air Regulations, 1920, 
provided that : 

(I). Full particulars of the aircraft are furnished. 

(8). The aircraft is marked in aecordanee with the regu- 
lations with a nationality and registration mark of whieh the 
first letter is the letter “N” and the second Utter is the letter 

“C”. 

(3) If such aircraft is one which under the regulations 
wonld require a eertificato of air worthiness, a temporary eio-- 
tificate of air worthiness is issued. 

(4) In all eases the same fees are paid as in the ease of 

Canadian aircraft. . _ 

The question of granting special exemption from certein 
provisioms of the Air Regnlstions 1920 in favor of E. Hubba:-d. 
a United States citizen, who has been given a contract by the 
United Stetes Government for the carriage of mail by air lie- 
tween Seattle, Wash., and Victoria, B. C., has been under con- 
sideration by the Air Board. 

Mr. Hubbard is not a United Statea military or naval pilot, 
and is therefore not entitled to the general exemption granted 
to American pilots of this class. Under the e' 
however, and provided that on examination Mr. I 
found to he a competent pilot and his machines airworthy, the 


Air Board has decided to grant him special permission to entei 
Canada under the rcgnlationa, as if be were a qnalifled militarv 
or naval pilot of United States nationaUty. 


'‘Tb) t 

Hearst. 


7 Lethbridge, Alb. ' 
ry, Ont. via 


of the Canadian lUr 
training at Camp Borden, 
o. ^ qnaUty- 


Fhiag 


It has become evident to the Air Board a£te 
1920 season, that accidents have oeenred in tl 
flying, doe to machines being rtnnted with 
seen iritbout their special reqotet. As there . . 

■sUmting in civil flying, and since its prohibition would be ben- 
eflciBl not only for the purpose of preventing aoeidentB, bnt 
also for the purpose of indneing a realization that flying does 
not involve or require the takuig of risks, the Air Board has 
made the following amendmeut to Air Relations, 1930, Per. 
93: 

(a) . No pilot of any flying I 
therein, or has the written perm 
or cause such flying machine to 
Mher crolnteon involving 

(b) . It shaU be a defeL . , 

4, sub-section 2 of the Air Board Act for a breach of the fo 
going reg^tioD if the pilot establishes that his dangerona 

notwithstanding the exercise by .him of reasonable care. 





'w^SSop, togethar 

.. U hoped that this 

ileted and reedy for nse during 


adequte quarters fo^tfae staff. It is hoped' that this 
raction work may be ooraplei ' ' 


otl^ 

Cmutal Air Bovd Dapot 
The provision of a mneh needed eottral Air Board deixrt, 
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•irmft repair depot and the eneinr repair depot; the central 
etores depot; and experimental fl^rinK station. The present 
depot at Camp Borden is inconvenient owin^ to its poor com* 
mnnications and distance from a iar^ centre of popnlation. 

It baa been decided that even thonj;h no iiamediate expen- 



definitely laid, with a view to the eatnhlisbment of sacii a depot 
at the earliest opportunity. 


NetP rrpcj o/ Machines /or Cirit Gmernmm Optratioiu 

The necessity for the pnrehase of more modem types of 
machines, in particular those desiened speciflcally for eom- 

in order to effect the ad'equnte extensiou of these operations 
aa may he reoiiired and to insure their more efficient conduct, 
baa received the careful consideration of the Air Board for 
sometime. The mnehines now in use for tliis work are of ob- 

To meet this situation the Air Bonrd issued, under date of 
August 11. a memorandum with specifications calling for ten- 
ders for a number of new types of machines from the leading 
airemft constructors in Canada. Orest Britain, and the United 
States. A number of tenders were reeeived .md after careful 
couaidera'ion it has been decided to recommend the purchase 
of six mnehines of four different tyt>cs. all of d.e latest design, 
which it is considered will be suitable for Canadian conditions 

The following eranfa, amounting to $4,600, have been made 
by the .\ir Boarf up to the end of *he year 1020, for aeronau- 
tical research work, which is being conducted under the Asso- 
eiate Air Research Committee of the Honorary Advisory Coun- 
cil for .Scientific and Industrial Resenr«‘li : 

(1) To Stanley Smith of Edmonton, Alberta. $500, for 
work in connection with his experiments on the improvement 
of barograph diaphragms. 

(2) To Professor Angus, University of Toronto, $3,000, 
for the investigation of carburetor oi>eration at low tem|>cra- 

(3) To Professor Robb. ITniversity of Alberta, $1,000, for 
the investigation of the o|>eration of water-cooled engines in 
low temiieratnres. In addition one aero engine eoniplcte with 
|>ropsller and other aceeasoiy- gear, lies been issued to Profes- 
sor Robb free of charge. 

(4) To Professor McKeigo of McGill University, $300, for 
work to be carried out on anti-freeze mixtures. 

Arrangements have also been made for the carry'ing out of 
experimental rvork required by the Technical Branch by J. 
R. Parkin, in the wind tunnel at the Unh-ersity of Toronto 
Commercial Tramins 

The problem of prordding adeejuate facilities for giving ex- 
pert instruction in air nartgation for those who may desire to 
qnalify for commercial air navigators certificates, has again 
been under careful consideration by the Air Board. At the 
present time there appear to )>e no facilities fur persona to 
undergo the necessary course of training in air navigation, in 
order to qualify them to i>ass the required examinations nnd 
testa. It is hoped, however, that arrangenicnta may be made 
to overcome this diffieulty at an early date. 

Dtitnt* Commiute 

Tbe joint Military and Naval Committee has recently been 
re-orgenizcd and is now known as tbe Defence Committee. 
The Air Board ia represented on this committee by the Inspec- 
tor General of the Canadian Air Foree, who is one of the 
four eo-«qnal members. The other members of tlie committee 
repreeent respectively the Department of Militia and Defence, 
Departmeut of Navid Service and the Royal Canadian Moon 

In order to a\-oid wasted effort and the uneconomical ex- 
penditure of public money, it has been decided to make pro- 
vision, where oeeeeaary, for the extension of the period of 
training in the ease of officers and men attending Camp Borden 
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The Air Service Border Patrol 
Out along the Rio Grande where it cute its way throngh bar- 
ren mountain canges and rnns in deep canyons, where nothing 
but rocks and sand greet the eye for miles and man seldom 
sets his foot, the "Border Patrol” watches over the vast_ and 
lonely territory of the Border Line, to prevent any infringe- 
ment upon tbe laws of the United States. 

The patrol is composed of officers of the Air Service who 
fly along the border twice a week watching the international 
boundary for hostile bandits, the wary bootlegger or the wily 
ammunition runner, Over the unending moss of rocks and 
rteep mountain sides tbe aviator sails, knowing that if ever bis 
motor fails or his fuel runs oat, somewhere on the sharp rocks 
below he roost pilot the plane, only to go crashing into canyon 
or mountain side. The Air Service has every reason to be 
proud of these intrepid airmen. 


Landing Field Notes 

The movement in favor of more landing fields is progressing 
throughout the country, as may be seen from tbe following 
information which was condensed from newspaper reports. 

At Wheeling, W. Va., the Rotarians recently discussed the 
feasibility - of establishing a landing field for military and 
oommcrcial airplanes. Capt. Temple Joyce, of the Maryland 
Aviation Commission, some time ago made a flight for tbe 
purposo of locating a desirable site that wonld serve as an air 
station for Baltimore, Hd. 

At Muskogee, Okla., a site for a commercial landing field 
has been obtained by J. B. Witt, aviator, and M. H. Wood, 
where hangars, machine ebops and gas and oil depots will be 

According to the Seattle, Wash., Timet, the municipal air 
port of that city, Sand Point, is to be taken over by the Navy, 
which intends to spend' about $1,000,000 for reconditioning 
the field into a naval air station. 

New Orleana is soon to have a commercial seaplane station, 
permission having been given to the Gulf Aerial Trunsporta- 
tion Ca by the Dock Board of that city to erect a hangar on 
tbe river kmnk at tbe foot of Carrolton Avenue. Tbe company 
proposes to run a seaplane service for passengers 
between New Orieans and Pilot Town, La. It is expected most 
of the passenger traffic will be persons who want to make 
harried trips to the city from ships arriving at Pilot Town, 
while persons who miss their ships at the wharf at New 
Orleans will be carried to them. 

At Franklin, Pa., the Globe Aerial Transportation Co. has 
leased a tnict of 28 acres on Gurney HUI, which is to be used 
as a landing field. 

At Porterville, Cal., through the efforts of the American 
Legion post, an option baa been secured for a landing field. 
A tract of land on tbe Olive street highw^ has been chosen 
for the site. 

St. Joseph, Mo., intends to establish an aviation field, from 
sixty to eighty acres in area, sooth of Lake Contrary. The 
project is l^ng investigated by tbe aviation committee of tbe 
Commerce Club of St. Joaepb. 

Lt. Robert Blair, formerly test pilot at McCook Field, Day- 
ton, Oliio, has established a commercial flying field at Little 
Rock, Ark., for passenger carrying businese. The field ad- 
joins tbe Aviation General Supply Depot of the Air Service. 
It was formerly a cotton patch and required a considerable 
laiount of clearing and grading, but it is now reported to bo 
in excellent condition. 

At Burlington, Ta., aviation enthusiasts and automobile 
dealers arc fostering a movement to have tbe town establish 
a permanent landing field. A local firm, Hartman and Cellar, 
already have an airplane at BnrlingtoD and intend to expand 
tbeir business in tbe spring. 


Aircraft Underwriters Seek Data 

A short time an appeal was made by the National Air- 
craft Undertvritara Association to aviators for information re- 
garding tlie characteristics of the ground along air routes that 
(lie individual pilots had actually flown. So far only one or 
two reiiorts have been received and at this period there are 
sadly lacking data relative te the condition of $ho land, 
from n “cross-country” pilot's point of view, oonoeming the 
follnwiiig States: Arizona, Delaware, Idaho, Kentucky, Mary- 
land, Montana, Nevada, Oregon, Tennessee, Utah, Vermont, 
West Virginia. 

•As some pilots may not have noticed the article Aviatiox 
printed on this subject, the Asaoeiation reiterates ite request 
to all pilota (thanking those who have already been kind enough 
to co-operate) to ait down and write as fully and as generally 
as possible, a report on one of the above mentioned States, 
• tabag the one that they are most familiaT with. 

All reports should be addressed to B. J. Smith, Asst. See'y., 
National Aircraft Underwriters Association, 132 Nassau Stre^, 
New York City. 

In answering, please quote: 

What rente are you describingt 

Is the ground rocky and dangerons to land on along this 


Ta it ewampy or marshy, or cut up in any way that would 
affect a safe landing^ 

Is it woody or billyf 

Are there many large fields in which a plane could laud 
safely T 

What is the overage size of the fields along the route de- 
scribed, wherein a plane could make a safe landingf 

What are the names of tbe principal aerodromes along tbe 

How many and where are the depots from whieli supplies 
(spare parts, gas, oil, etc .1 can be obtainedf 

In yonr opinion, which are the most dangerona spots along 
the route, and would a cross-country pilot have any difficulty 
in finding a safe place to land, or are there good landing fields 
all along the ronte f 

With this data on hand, the Association shall be able to pro- 
vide, to any pilot who cares to write for it, a long needed re- 
quirement, that is, a pilot's opinion of different territories. 


The Napier “Cub” 1,000 Hp. Engine 
D. Napier and Son, Ltd., the designers and manufacturers 
of the well known Napier “TAon” 450 bp. engine, have jut 
completed the construction of a 1,000 hp. engine, called the 
"Cub”. On the first bench t e st s, which nre reported to have 



The N*pn» “Cub” 1,000 Hr. Awplake Engike 


given very satisfactory results, the engine developed 1,067 blip. 
The new engine is bnill on an entirely new principle, being 
comprised of four rows of four cylinders set in X- shape, not 
absolutely diagonally opposed, hot with two top sets of cyLn- 

S._ .. ., ... , ^ 


Rio de J aneiro to Buenos Aires 


A remarkable long distance flight was recently made bv a 
Brazilian aviatOT. Edn CbavM, on a Curtiss Oriole K-6, wien 
lie flow from Rio de Janeiro, Brazil, to Buenos *!■•*«, Arg>:n- 
tine Republic, in less than five days. 

There have been several attempts in the past to link the two 
great capitals of Latin America, but they all bad ended in 
failure. Sr. Chaves flight is the more remarkable as be cov- 
ered the total distance of 1,735 miles with elochlike n^arity, 
which may be seea from the appended timetable. 


S. Paulo-Rio 
Rio.-S. Paulo 
9. Panlo-Guarantuba 


Dec. hr. min. hr. min, hr. min. 

24 16 3 18 2 67 iSO 

26 5 46 8 16 2 30 ISO 

26 12 12 14 60 2 38 280 

27 10 46 15 20 4 35 (170 

28 9 46 14 36 6 50 «60 

29 11 10 13 1 50 136 


Totals 
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Op<>iiiDg Exercise* of America’* First Airway 

The inauguratinD exercises in connection with the prepar- 
ation of the model American Airway which is to extend from 
WaabiDitton, D. to Dayton, Ohio, via Honndsvitle, West 
ViiKinia, and Colnmbas, Ohio, took place at Bolling Field, 
Ahacoatia. D. C., on Feb. 12, 1921, 

There were approximntel.v one thousand Boy SoonU there. 
The Boy Scout orjtanixation is to assist the U. S. Army Air 
Serrice in the preparation of this route by elearin^ the land- 
ini; Selds selected snd eetablishine proper identifleation 
markers on them. There were a number of very distipi^aiifaed 
people present, prominent amonR them wore Brig. Gen. 
William Uitehell, hlr. Huston Tbom|>son. Mr. Isaae Oans, 
Mr. Edward D. Shaw. Mr. A. O. Batehelder and others. 



After the 


the Boy S 


ler "D.C. 1” had been laid and whitc- 
onU a talk on what air transportation 
t future and bow the airways of the 
ITnited States serve the airplane just as the road ways serve 
the automobile was givoi by Brig. Oen. William Mitchell. At 
this occasion the new Army Air Service ‘ ‘Messenger” sirplane 
made ita fiist public appearance being down in from New 
York by Lawrence Sperry of the Lawrence Sperry Aircraft 
Co. in a little nnder three boars despite poor flying weather. 
Also the Morane Saninier monoplane known as the Moranc 
Parasol was flown in from Baltimore. Md., where this type 
of plane is about to be pnt in production, by Captain Temple 
N. Joyce carrying with him one of the scout lexers of Bal- 


by demonstration flights of both the Messenger and the 
Morane Parasol- Both exhibited unique ability in quickly 


representatives Mr. Newnmker and Mr, Tafts. This oeremony 
wss eminentl.v sneeesaful in spite of rather disagreeable 
weather eonditions and the proper inauguration of thia im- 
mense work which will be formally dediesled enHy in March' 
thereby creating the first physical airway in the United States 
which will lerve as a model for the expaitsion of hundreds of 
other ainrsys thron^kont the United Statea. 


Sornmer Camp for R.O.T.C. Students 
Anthonty baa been requested of the Adjutant General In 
the Chief of Air Service to have all stndanta in the R.O.T.C. 
nnila, who are taking the advanced work and have ognifiad 
preference for the Air Service in their training, attend Uh 
summer eainp which will be held at Poet Field, Fort Silt, Ok- 
lahoma. It is beUeved that there are about ten each student 
Technology and approximata- 
- thia work it 


This camp will begin in tbe esrlv part of the s< 
1921, if authorized, and will ineinde training for obs 


a period of about six weeks. The a 
R.O.T.C. units i* open to qualified n 


3 of the junior 
omee within th« 


and senior classes and the Air Service e< 

advanced training. After the' men attend thie six weeltf 
camp, after their junior yeu, npon graduation they agm to 
accept and receive a eommiseion as second lieutenant in tb* 
Air Serviee. At tbe time of their graduation they reeeivs 
their commission as second lieutenant and proceed to a flying 
school for training u airplane pilots. ' ' 

second lieutmiant, Air Service is giv 
active status, but at the end of six n 
is permitted to select whether hie c< 
active or inactive and makes request accordingly. 


C. P. Mayer of Bridgeville, Pa., has developed a plan of 
bnilding airplanes which ought to atimuJate the aportsmen of 
•«. • — „ — L— . aircraft. He has engaged 


o build " 


bis family use, one which can be used for tonxing and have tbs 
■naximum d^iee of comfort and safety. Aft« the designs 
have been approved he will have tbe airplanes built by Amer- 
ican conatraetois in the some way that yacbtmen have th^ 
pleasnre crafts hnflt at ship yards. 

Hr. Mayer has been intmeted in aviation since last Octo- 
ber 1^ reason of having two aviatim fields; one of these, called 
Field No, 1, has s hangar which holds five airplanes. Tbe 
second and larger field, which is now being cleued of trees, 
wires, buildings, etc., will be equipped with repair shops and 
large hangars. Contracts for the shops are already let and 
the field is to be ready for service in spring. 

Tbe aetivites of htr. Mayer have given bim tbe repntatioa 
of a man of wide business expoince. He is in the lumber- 
and bnilden’ snpply retailing bnsincas, paving brick mans- 
faetnring service ej^ stripping operation and nnder.grcnnd 
~3 controU the South HUb Pnblishing Co- 
ive printing catahlisbment and which abo 

, I HiUa News. He u prerident a 

manager of tbe Inter-State Gasoline snd Oil Co., w 
atee in West Virginia, and b director and dominating inf 
of the First National Bank of Bridgeville, Pa. At the p 


A New German Aviation Company 
An aviation company recently has been organized at Dantne 
with a snbscrihod capital of two millitm marks nnder the title 
of the Internationale Lnftschiffahrtsgwollunhaft Ueg. The 
company takce over the exbting pramiaea at Dantzie used by 
the German military anthorities daring the war as an airplan* 
' and intends to bnild gnitable flying machines for the 

' * aviation n * " * 


new air a . 

b already available for the construction of at least thirty ai 
planea. The founders of the new ventnre are, a factory 
proprietor named Lilienthal, who b connected with tbe Alba- 
troegescUschaft, and a Dr. Donstd, an engineer. The new 
company claims to have secured a contract from tbe Polirii 
OovemmcBt for the eonveyanoe of air maib be tw ee n Dantzic- 
Waraaw-Craeow end ragnlar services between Dantxio-Posen- 
Cracow have already been decided npon. Maib betw een 
Dantzie and Warsaw by tbe ordinary methods of transport 
take several days as compared with three hours by tbe airplana 
service now institnted. 
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1 1 N the newer developments in 
I flying — in the new successes 
of craft and motive power 
'bright Aeronautical Ermines have 
conspicuously proved their merit. 

It is proverbial then that Wright 
design and W^right performance 
would contribute in ever increas' 
ing measure to the commercial 
phase that is fast overtaking aertp 
nautics in America. 


Wright Aeronautical Corporation 
Patixson, N. J- 


W R. I G H T 


AERONAUTICAL ENGINES 


STANEIARD MOTIVE POWER FOR ALL AIRCRAFT 
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^Vest Bay of the Woodworking Shop 


Wittemann Aircraft Corporation 

TETERBORO, HASBROUCK HEIGHTS, NEW JERSEY 
Contractora to U. S. Army, Navy and Air Mail Service 


The Home COMPANY New York 

ELBRIDGE G. SNOW. Preeideot 
Home OflSce: 95 William St., New York 

AIRCRAFT INSURANCE 

Against the Following Risks 

1. FIRE AND TRANSPORTATION. 

2. TIIEFT (Of the outcLine or any of its parts). 

3. COLLISION (Damage suatamcd to tl>c plane ilaelf). 

4. PROPERTY DAMAGE (Damage to die property of others). 

SPECIAL HAZARDS 

Wmdsurm, CyetoMe, Tornmdo — PaM/tger CarryOig PtnfUt — Stnnding and Sinicins CImua — Demofueniioii Pmmii — 

AGENTS IN CITIES. TOWNS AND VILLAGES THRODCBOUT TnE UNITED STATES AND ITS POSSESIONS, 
AND IN CANADA MEXICO, CUBA, POBTO UCU AND CENTRAL AMERICA 

JlimtU Aulomabila. Plra anj Lighmins. EzfifoM'on. Uail, Marine flnlamd and OeeenI, Parcel Pool, Profiu and Commtln- 
tSama, Ragialarad Mail, Pence. Ranial Peitfre. Ria€ and Cml CnmcnoCron, Sprinklar LettAa^c, TouriMd Bag- 
gaga, I Ml and Occupancy, W induorm 

STRENGTH PvEPUTATION SERVICE 
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Hard Fibre Gives Light Weight 
and Great Strength 


Exemiiie lEe many modem uartibg. liehtinc and 
i^liao «y« lc^ ^Ncte w^ce Cbre if uaed 



Diamond State Fibre Company 

Bridgeport, (near Philadelphia) Peniia. 


Braack Factary and Warekeaie, Ckkago 
Oftcaa ia yrmciyal citiaa. 

lo Caaaila.- Diaaaoad Slate Fibre Ca. af Caaada. Ud. Toraala. 


Fahrig Anti-Friction Metal 


The Best Beenirng Metal om the Market 
A Necessity for AeropUme Serske 



Fahrig Metal Quality bae become a naod- 
ard (or reliability. We epecialire in elila 
ooe toKopper alloy which has superior 
aati-friction qualities and great duimbility 
and is always uniform. 

When you see a sp ee d or distance record 
broken by Aeroplane, Racing Automobile, 
Track or Tractor Motor, you arill find 
that Fahrig Metal Bearings were ia that 

FAHRIG METAL C0.y34 OnmBcrcc SL.N.T. 



AIRCRAFT YEAR BOOK 


1921 

Aeronautics — The most talked of 
element to-day in Commerce 
and national defence 

INTERNATIONAL Edition of the Aircraft Year 
Rook just off the press — 360 pages — ^275 text and 
reference data, 38 illustrations, 47 historical air- 
craft designs, maps, etc. 

This book tells you what you should know con- 
cerning flying in all its phases, transport of 
passengers and packages, maU, forest patrol, 
fishery work, photography, world records, law. 
airports— mUitary and naval developmenU. 

The edition is limited. Sign and return the at- 
tached blank to-day. Pnblisiied by 
MANLTACTURER8 AIRCRAFT ASSOCIATION. INC 

Tlis GARDNER. MOFFAT CO. ~ ~ 

^ 22S Fonrtb Aye. New York. 

which) for for which please sead me postpaid 

copies of the 1921 Aircrafi Year Book al $3.30 

each, postpaid. 

Cplasse print) Noma 

E Address 
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The Sparh Plug That Geans Itself 

B. a 


THE BREWSTER-GOLDSMITH CORP. 

33 GOLD STREET 

NEW YORK CITY U. S. A. 


GAUAUDET AIRCRAFT CORPORATION 

EAST GREENWICH. R. L 


"'o NON-TEAR >> n-o-CIoEA 

A SAFE CLOTH for FLYING 


WELLINGTON SEARS & CO. 

66 Worth Street. New York 



AMPHIBIOUS LANDING GEARS 

double the utility of a Hydroairplane or a-Flying Boat. 

We are prepared to design an amphibious gear adapted to 
any type of Kydroairplane or flying boat now in service. 

A recent gear of this type (patent applied for) has passed 
Navy tests. 

The gear is simple to build, install and operate. 

Write for fall Particalare 

ALEXANDER KLEMIN AND ASSOCIATES 
Consulting Aeronautical Engineers 
22 East 17th Street New York, N. Y. 
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INDEX TO ADVERTISERS 


Aeioinsrinc Plane & Motor Co 

Aircraft Service Directory 

6 

Bethlehem Aircraft Corp 

Biewster-GoliiMnith Corp 

C 

Curtiss Aeroplane S Motor Corp... 

D 

Dayton Wrigfiit Co 

Diamonci State Fibre Co 

DiERins. Ralph C 

F 

Fahrig Metal Co 

Oillaudet Aircraft Corp 

H 

Home Insurance Co 

Howard. Rajmond M 

L 

Laird Aeroplane Co., E. M 

M 

Maguire Petroleum Co., C. L 

Martin, The Glenn L. Co 

Manufacturers Aircraft Association. 


Philadelphia Aero-Service Corp. 

T 

Thomas-Morse Aireraft Corp . . . 

W 

Wellington Sears St Co 

Witlcmann Aircraft Corp 

Wright Aeronautical Corp 



The 

SuccesS 
of aviation 


either for pleaaure or profit, in the 
I United Statee is dependent on the 
development of an airplane having 
I the following characteriatics. 

1. An airplane whose first coat 
will not be excessive. 

2. An airplane that will be eco* 

3. An airplane that will not need 
the constant attendance of a 
skilled mechanic. 

The new BaCo commercial plane 
prodneed from two years experi- 
ence of ofter-the-war development 
fulfills the above; for instance, the 
side-by-side seater with dual 
control, equipped with a 60 HJ*. 
air-<ooled, radial engine has a 
better performance than other 
airplanes of nearly twice the horse- 
power and its operating expense 
is only half as great. 

Circular A. V. upon Request. 
Territory available 
BetUehem Aircraft Corporation 
Bethlehem - - - Pennsyivsmia 
New York Ofice • 52 Vaodediilt Avc. 
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THE AIRCRAFT SERVICE DIRECTORY 


Where to Procure Equipment and Services 
AIRPLANES ACCESSORIES EXHIBITION WORK PARCEL CARBTINQ 

ENGINES TRAINING FOR AERIAL ADVERTISING AERIAL PHOTOGRAPHY 

PARTS PILOT OB MECHANIC PASSENGER CARRYINO AND MAPPING 



i^aamm r EZOLDsnnt JOBBBBA la n. B. 

AIRCRAFT SUPPLIES 

OKBTiriBD OTHJTT FAJBT8 IBSVBOTSD BQDmtXllT 


ACETATE AEROPLANE DOPE 

We heve for eele; 15,000 cals., Govt., ac* 
eepted aeroplane dope at leu than one half 
manufacturers price. 

BRAMER- KELLY -CANFIELD, CO., 


M ■ SIXTEENTH ST. 


BUFFALO. N. T. 


TAPE 


Aerial Cameras and Accessories 

Aerial Photographs 
FAIRCHILD AERIAL CAMERA CORP. 
136-146 West 52nd St.. New York. 


WRITE for INFORMATION 

About this Directory Advertising 

ITS BRINGING RESULTS 


D'ORCY’S AIRSHIP MANUAL 


Aoahipa with 
a of Aeroatatica" 

PRICE *4.00 
AVIATION 22S Fourtli Ave., N. Y. City 


NATIONAL ADVERTISING 

20 weeks eoetract from Chicago to Cahreatoo, Teus, 
500,000 Qrc u labce. WriU for plan amt price. 


HAMILTON PROPELLERS 
DELIVER THE GOODS 


ere lavton blvd. 


D 


L P. VITHERUP 

Mschaalcal Dvaratec gnglnaw 
ESICNS F« “r hwl (rom Cnid 

EVELOPHENT °Sb laf^^t7*^pL“ 
ETAILS am Tw«.C 

ELIVERY SaM Ma Tear Baa>ia( 
Lock Box 1473, Cincinuii, O. 


^gOic^ora 


1— !.« ia C A 0 avvUaa radiatari 
tbaa ia aaf etSar tfpe taafad dariai 
tka var. 

THE GAO 

MANUFACTURING CO. 
NEW HAVEN CONN. 


BANKING INDICATOR. 


WRITE FOR INFORMATION 

PIONEER. INSTRUMENT COMPANY 
136 Havemeyer Street Brooklyn N Y 


PRICE 


REDUCTION 


CURTISS EASTERN 

» Sa. rrftiiiA $1, 


AIRPUNE CORP. 

PUaAtlpUa. Pa. 


This Advertising Space 

if used rmgwdarly twill pay 
for iismU many times over. 

Write for Rates 
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1' 

CURTISS AVIATION 


■ - 'B 

FIELD 


MINEOLA, LONG ISLAND, N. Y. 


The best equipped flying field in the country 
Former U. S. Government Airdrome, Hrizelhurst Field 
The center of Aviation Activities; one hour from New York 

NEWEST TYPES OF CURTISS AEROPLANES. 
PASSENGER CARRYING, CROSS COUNTRY, 
AERIAL PHOTOGRAPHY, ADVERTISING, 
SERVICE STATION, HANGAR SPACE. 

Special Facilities for Motion Picture Work 

FLYING INSTRUCTION 

AT 

CURTISS AVIATION SCHOOL 

Best Methods, Based on Eleven Years of Curtiss Experience 
in Training Aviators. Thorough Instruction in Theory and 
Practice. Reasonable Rates. After Qualifying, Students may 
Arrange for Solo Flying. No Breakage Charge. Students 
See Planes under Construction in Curtiss Factory, and many 
Types in Use. 

WRITE FOR BOOKLET AND RATES. 

CURTISS AEROPLANE & MOTOR CORPORATION 

GARDEN CITY, LONG ISLAND, N. Y. 

We Have Ships of All Types for Sale and Immediate Delivery 


ifi 





300 Miles from New York 

— as the birdtnan flies — is Franklin, Pennsylvania, whence 
comes the rarest quality crude oil in the World — Franklin First 
Sand Crude — equal in prestige and preciousness to the Damascus 
Steel from England or the Incas Gold from Peru. 


Scimntifically r*finmd from famous Franklin First Sand Crada 

— by its performance — has revolutionized flying from the stand- 
point of efficient, economical hibrication. Field tests have demon- 
strated that it is impossible to break down the body of LAKESIDE 
AVIATION OIL. 

In the hardest flying the average consumption of LAKESIDE 
AVIATION OIL is 4 quarts per hour and it has been known to in- 
crease aero motor flying age to 135 hours. The tenacity of LAKESIDE 
AVIATION OIL in maintaining a consistently high viscosity, flash and 
fire is unequalled by any other aviation lubricant. 

Write for a copy of the “Textbook of Aeronautical Lubrication” — 
a most valuable guide. It is furnished free upon request. 

We are the producers and distributors of LAKESIDE AVIATION OIL, 
scientifically refined from the famous Franklin First Sand Crude. 
Write for particulars and ifuotations. 

THE C. L MAGUIRE PETROLEUM CO. 

First in Aviation Petroleum Products 

McCORMICK BLDG. WHITEHALL. BLDG. 
Chicago, IIL New York, N. Y. 

•vtMCH bldg. MUNSEY bldg. 661 PELHAM ST. 

iaa, Okla. Washington, D. C. St. Paul, Minn. 


